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^TnT^nt inven.lon is concerned wi* carbides hevlna the tonrn* 
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VCH y"N-R 2 

Ri V and R 3 are each independently selected from together, may form a methylene 

_n_CO-R s . a rad cal of formula — NR IriZmember selected from the group consisting 

I^Se^ower alkyl is lower alkyl being ^J^^!^? diSwer alkyDamino. R* is hydrogen. 

40 a radical of formula 

R 9 

\ „ „ „U (a) 
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wherein R' 3 is hydrogen, lower alkyl, lower alkyloxycarbonyl or [(aryl)lower alkyloxylcarbonyl, and R M is 

^^mTX^^T^-^ with up to three substituents each independently selected 
ToZZ 5SJ consSing of lower alkyl. halo, hydroxy, lower alkyloxy, trifluoromethyl. ammo, mono- and 

didower alkyDamino and nitro. . t _ 

In the foregoing definitions the term "halo" is generic to fluoro, chloro, bromo and .odo the term 
"lowerTlkyl" is meant to include straight and branch chained saturated hydrocarbon 
1 S ceVKn atoms such as, for example, memyl, ethyl. 1 -methyl 

propyi bu^l, pentyl, hexyl and the like; the term "lower alkenyl" refers to alkenyl ^.wls hav mg fro ii3to 
oSJon atoms, such as, for example. 2-propenyl. 2-butenyl, 3-butenyl, 2-pentenyl _ and the ^*j£JJi 
"cvTcloalkyl" is generic to cyclopropyl, cydobutyl. cyclopentyl and cyclohexyl; and the term cycloalkenyi 

refe ^e°SmporndTS in their structure a keto-eno, system or a vinylog sy*em 

mereoTaS consequently these compounds may be present in their keto form as well as their .enol form. 
Preferred compounds within the scope of the present invention are those wherein R is hydrogen and 

At SSd compounds are those wherein R' is hydrogen, Ar is 2,6-dimethy.phenyt and L 

^moS'p^ 

4-piperidinecarboxamide, a pharmaceutical^ acceptable acid addition salt or a stereochemical* isomenc 

f0rm -rhe e co°mpounds of formula (I) wherein R 1 and R* are other than a ethylene function said R 1 being 
represented by R 1 -, said R 2 being represented by R and sa.d compounds by the formula 



0 R 1_a 
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a 2n i 3 
R 

can generally be prepared by the amidation reaction of a carboxylic acid of formula 

L / c W-°;. 

45 or a functional derivative thereof, such as an acid halide, an anhydride or an ester, with an amine of formula 

HN— Ar (III) 
so R 1 — 

The said amidation reaction may conveniently be carried out by stirring and. if ^^•£2*13 
reactants together in the presence of a suitable reaction-inert solvent such as, for example, l^^l 
hydrocarbon, e.g. dichloromethane and the like, an aromatic hydrocarbon, e.g. ™thYlbenzene and the > lite. 
aS etiier e.g.. irv-oxybisethane, tetrahydrofuran and the like. The addition of a suitable bas^ ^ such a .for 
example, an alkali metal or earth alkaline metal hydride, e.g. sodium hydr.de. cajcium hydn and*e^,ke 
an alkali metal alkyl e.g., butyl lithium and the like, an alkali ™*l am.*^ 

and the like, may enhance the rate of the reaction. The water, the alcohol or the «.d ™h£h I8 ^ ^rate 
during the course of the reaction is preferably removed from the reaction m ^ u lt re /°"° w ' n n g a ^ m n e °Se 
procedures such as, for example, by azeotropic distillation, by complexat.on, by salt-format.on and the like 

Following a particular amidation reaction procedure the compounds of formula (l-a) wherein ,R£- >js 
hydrogen, saki compounds being represented by the formula (l-a-1), may be ^""IJ^S 
of formula (II) wherein R 2-a is hydrogen, (ll-a), by converting the latter into a cyd.c anhydride of formula (IV) 
and subsequently reacting the said anhydride (IV) with an amine of formula (111). 
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0 
II 

/CH, \ .C-NH-Ar 
L-U «2»Y (I-a-l-a), 

a 2a , 3 
R 

by reacting the latter with formaldehyde or a polymeric form thereof, e.g. polyjoxymethylene) ^ £ 
solvent such as /V,/V-dimethylformamide, /V,/V-dimethylacetamide, hexamethylphosphonc tnam.de andi fte 
like solvents, at a temperature comprised between 25'C and the boiling temperature of the reaction 

miX The compounds of formula (I) may also be converted into each other following art-known functional 

9r °re a Smp"oSs SfcSST » wherein L is hydrogen, said compounds being represented I by ^the 
formula <M. can be converted into the corresponding compounds of formula (I) where.nL is other than 
hy™ogen, said L being represented by the formula L 1 and said compounds by the formula MJJJJJJ'J 
art-known N-alkylating or N-acylating procedures by reacting the former wrth a reagent of formula (VIII). 

0 R 1 
II I 

, 1 „ . n „/^ C m H 2m V N-alkylatioa reaction 

\CH. / N-R or N-acylation reaction 

n 2n ,3 

(VIII) R 

(I-c) 

OR 1 



L A -» " — C 

n2^ ^ 



(W) 



The N-alkylation or N-acylation reaction is conveniently conducted in an inert soh^nt ^™'J° T 
example, an aromatic hydrocarbon, e.g.. benzene, methylbenzene. dimethylbenzene and the Uke. a lower 
alkanol, e.g., methanol, ethanol, 1-butanol and the like; a ketone, e.g., 4-methyl-2-pentanone and I tbe like, 
an ether, e g , 1,4-dioxane, i,r-oxybisethane and the like; M/V-dimethylformam.de; n ^^"" n ™ 
Ske The addition of an appropriate base such as, for example, an alkali metal carbonate or hydrogen 
carbonate, or an organic base such as, for example, /V,/V-diethylethanamine and the like may be utohzed to 
pick up the acid which is liberated during the course of the reaction. In certain cases the addmonoran 
iodide salt, preferably an alkali metal iodide, is appropriate. Somewhat elevated temperature may be useo 

to enhance the reaction rate. ..Jt-.i-f formula (b) 

The compounds of formula (I) wherein L is other than hydrogen and otherthan a radical °"onnula id>, 
said L being represented by L 2 and said compounds by the formula (l-e), may also be P re P a ^ Y c ™ 
reductive amination reaction of an appropriate carbonyl-compound of formula L =C=0 (W, saio i. 
being a compound of formula L 2 — H wherein a — CHa— radical is oxidated to a carbonyl radical. 



OR 1 
II I 



L*-C=0 ♦ (I-O "ducti.. »-«lkyUtl« L 2_/ / 
(IX, * J? 

(I-e) 

Said reductive N-alkylation reaction may conveniently be carried out by catalytically h Y dr °9 ena * n f rt 3 
stirred and heated mixture of the reactants in a suitable reaction-inert organic solvent according to an- 
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palladium-on-charcoal, p ^num-on^harcoa» J^JJ^, ^ reaction produc ts K mav -be 
ZS Mrogenation of «^ .to^^^ mixture, e.g.. thiophene and *e U* 

advantageous to add an appropnato ertJjHWJon J substituted 1-cycloaltenyl «*J*j£ 

11,8 d rep°rUemeJ WtflE* M. mavTW prepared by reacting an appropnate cyclo- 

aTSoffi 1 

0 ** 

08 J, ^^-\}^ 
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. ... ,„u nro : n 1 1 is a radical of formula (b), said compounds 
For example, the compounds of formula (W) where.n L is a raa.cai 
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being represented by the formula (l-d-1), may be converted into a compound of formula (l-c) following 
procedures depending upon the nature of R 12 . 

0 R 1 

."l^yT „ (i-c 

tr 

(i-d-i) 

Generally, the conversion of (l-d-1) into (l-c) may be conducted in acidic or alkaline medium at a 
temperature comprised between 20°C and the boiling point of the reaction mixture. n n tin n a llv 
Additionally, the compounds of formula (l-d), wherein L 1 is an (aryl)lower alkyl radical or an optionally 
substituted phenylmethoxycarbonyl radical may be converted into a compound of formula 

Said reaction may be conducted in a suitable solvent, e.g. an alcohol, under hydrogen atmosphere in 
the presence of an appropriate catalyst e.g. palladium-on-charcoal, platinum-on-charcoal and the HKe. 

The compounds of foVmula (l-a) wherein R'- and/or R 2 " and/or R is/are hydrogen may be converted 
in the corresponding compounds of formula (l-a) wherein R and/or R ~ and/or R 3 ■f M ""™J l ™ 
hydrogen following art-known N-alkylating or N-acylating procedures as described hereinabove tor me 
preparation of (l-d) starting from (VIII) and (l-c). _ K = ^„wort<»d 

Additionally, the compounds of formula (l-a) wherein R and/or R 3 is/are hydrogen may be converted 
into the corresponding compounds of formula (l-a) wherein R 2_a and/or R 3 is/are lower alkyl by^ating ttie 
26 former compounds with a borohydride salt e.g. sodium borohydride, in the P res . en ^.^ a h J";* a _ b ^ 
carboxylic acid, ketone or aldehyde. For example, compounds of formula (l-a wherein R is . hyd^gen 
may be converted in compounds of formula (l-a) wherein R " is ethyl by reacting the former with sodium 
borohydride in the presence of acetic acid. ... 

Conversely, the compounds of formula (l-a) wherein R'- and/or R and/or R 3 is/are lower alkyl- 
carbonyl or (aryl)lower alkyl may be converted into the corresponding compounds of formula u-a 
R 1 - and/or R 2_ " and/or R 3 is/are hydrogen by stirring and, if desired, heating the former compounds in an 
appropriate acidic- or alkaline medium, respectively a suitable catalytic hydrogenating medium. 

The compounds of formula (I) may also be converted into each other following functional grouptrans 
formation procedures in the L-substituents. , . . . „ M „„> ma „ ha 

For example, the compounds of formula (I) having a phenylmethyl group in the L-radical may be 
converted into the corresponding debenzylated compounds following art-known hY^a 6 ™ 1 ^ 
procedures; compounds of formula (I) having an alcohol or a primary or secondary amine function may oe 
alkylated following art-known O- or N-alkylating procedures as described hereinabove; compound i of 
formula (I) having a primary amine function may be converted into the corresponding lower a'Msutforiyl- 
40 amino, aminocarbonylamino or hydroxylower alkylamino derivatives following art-known Procures, 
such as for example, by reacting the said amine-containing compounds with a lower alkylsulfonylnalide, 
respectively isocyanate or an epoxide; compounds of formula (I) having a farbonyl-funcnon m «ie L- 
substituent may be reduced to the corresponding alcohols following art-known carbonyl-to-alconol 
reducing procedures; compounds of formula (I) having a lower alkyloxycarbonyl-am.ne group may be 
45 converted to the corresponding amine-compounds by hydrolyzing the former in acidic or alkaline medium, 
and compounds of formula (I) wherein L is tetrahydropyrimidinyl may be derived from the correspond ng 
compounds of formula (I) wherein L is pyrimidinyl following art-known catalytic hydrogenating 

Pr ° C The impounds of formula (I) have basic properties and, consequently, they may be converted to their 

so therapeutically active non-toxic acid addition salt forms by treatment with appropriate acids, such as "jr 
example, inorganic acids, such as hydrohalic acid, e.g. hydrochloric, hydrobrom.c and the like, and sulfuric 
acid, nitric acid, phosphoric acid and the like; or organic acids, such as, for example, acetic, propanoic, 
hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanediol, butanedioic, (Z)-z-Duiene- 
dioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy-1,2,3-propanetn- 

ss carboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic. 4-methylbenzenesulfomc, cyclohexane- 
sulfamic. 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids. Conversely the salt form can De 
converted by treatment with alkali into the free base form. „ B „ mm *tr\r 
From formula (I) it is evident that the compounds of this invention may have several asYmmfmc 
carbon atoms in their structure. Each of these chiral centers may be present in a R- and a S-po^/f 00 "' 

60 this R- and S-notation being in correspondence with the rules described in J. Org. Chem. JS, 
2849—2867 (1970). Pure stereochemical ly isomeric forms of the compounds of formula (I) may oe ooiaineu 
by the application of art-known procedures. — ««t»iii»otirtn 

Diastereoisomers may be separated by physical separation methods such as selective crystallization 
and chromatographic techniques, e.g., counter current distribution, and enantiomers may be separatea 

66 from each other by the selective crystallization of their diastereomeric salts with optically active acios. 
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obtained nitrile (XIV) into the corresponding amide. 

f 

(V) + M + .CH + N-H 

(XII) 

(VI) 

<xr>c> (ii> 

R 

(XIII) 

above for the compounds of formula (I). acceptable acid addition salts and possible 

The compounds of formula (1) and their P narma ^ u "^J r c ,^~,i c oroDerties and as such they are 
stereochemical isomeric forms thereof show feller ^ ^SJScSpo^^ 



40 



45 



65 



EP 0 121 972 B1 



f 

OxrO^ 35— 



CD 



i 



-o 

CQ 
H 



00 

s ^ 
e 3 



o 



a 
w 



VI 

i I 

OB vm 



CO 

5 



CO 

CO 



u 

< 



CM 



CM 



O © 

^ m N «rt 

H vO N N 



O O u-N O O O 

©ON^^CMOOCM 



CM fl 



NO CO 

o 



^ o »o so h n 

^ »-H »— I CO vO 



CM CM 



»-H © o o 



o o o 



CO 



5 JL 



cy 

OB 

«0 



CO 

c 



CO 

CO 



0) 

CO 

CO 



cy 

CO 



cy 

CO 



2 2 



cy 

CO 

CO 



cy 

CO 
CQ 



cy 

CO 

2 



cy co cy 

CO CO CO 

CQ CO CO 

-o A -o 



=C ^ =0 = vO ^ X sO = 0 ^ = vO ^ "J 

I I I I I I I I I 

CM CM CM CM CM CM CM CM 



CM 

'n' pi n n en co co co co 
sexxxxxxx X 



i 

CM 



i 1 1 . 

CM CM CM 



as x 



CM CM 



I 



vO 
CM 



I 

sO 



I 



I 

sO 



I 

nO 



I 

vO 



I 

vO 



I 

vO 



I 

vO 



I 



CMCMCMCMCMCMCMCM 



S S 5 S 5 5 3 S 



X X 



X 



X 

o 



X 

CJ 



X x 

O CJ 



o m m 
xxx 

CM CM CM 

cj cj o 



CM 

s 

I 



CM 



g T cm 

U *H CM O. W 

C CJ X O 55 

cy >% u ^ _ cm 

o i o o x x vn >-v 

i-4 x n m co *r x 

oo cm x jj a o cm x 

>s T X CM >h • J O ^ 

u cm a u cj c cwxw 



X 



CM 

co 



O CM 
H O 
ON ^ 



CO 



CO 



GO 
CO 



CO 
X 
CJ 



8 
2 ~ 



9 



EP 0 121 972 B1 




■3 6 



m 6 



1 H 



co www www—- 



eo 



cn cn cn 



en cn en 



u o u 



'cS '«M CM CM CM CM J* 
~ ~ ~ ^ ^ O 



cn en cn cn 



cn cn en O 



CM CM 



O O vO 
* • • 

CM CM CM 



CM CM CM CM 



en 



CM 



en 



CM 



CM 



CM 



CM 



m in m m *n m 



en 



5 



CM 



X x 

CM €M 



m m m »n tn jn in 

^^^^3.3,3. 



en 



o 

ej 



w *H O O 
~ ^ H 



JJ 4J X >> 

g Q 5 0) CM « 

~ ~ ° S i 3 

en cn *h ©_ rr. 
X x 

a\ 

ao cn 

~h m »h »g 



4J X x rr 



a 
1 

x 



0 



cno o 
s T 



o 

>\ x >> 

O S CI CM 



O CM CU 

X en 

O X cj 

T o >> 

CM W «J 



X 

CM 



to 



en 



X 

CM 

u 



10 



EP 0 121 972 B1 



m O 

\T\ v© O 
^1 CM vO 



o o 

CM «^ UO 
N M *f 



o 



o o 

CM >0 



vO vO cO 

^ -« vO 

• • 

o o 



CO o 



UO 
CM 



— • 




~4 


CO 


CM 


CO 


• 


• 


• 


o 




o 



CO 

c 

CQ 



e 
ea 



CO 

c 



C 
<0 



m co 
CO cq 
JO A 



09 

to 



03 

<0 



4> 

CO 

<0 



0) 

co 
«0 



CO 

CO 

43 



CO 



CO 
CO 

J3 



01 

co 
CO 



CO 
X 
vO 


CO 

= * 


CO 


CO 

=lo 


CO 
X 

NO 


CO 
X 

vO 


CO 
X 


CO 
X 

sO 


CO 
X 
vO 

o 
1 

CM 


CO 
X 
vO 

o 
1 

CM 


cj 
1 

CM 


CJ 

I 

CM 


-J 


CJ 

1 

CM 


cj 
1 

CM 


a 
i 

CM 


a 
t 

CM 


a 
i 

CM 


CO 


CO 


CO 


^CO 


CO 


co 


CO 


co 


co 


CO 
X 

cj 


cj 
1 

* 
CM 


X 

cj 


X 

o 


X 

o 


X 

CJ 


X 
O 


X 

cj 


X 

a 


X 

a 


1 

v© 

CM 


w 

MO 
• 
CM 


1 

vO 

m 

CM 


1 

sO 
* 
CM 


1 

sO 
CM 


^-^ 
sO 
CM 


V 

sO 

m 

CM 


I 

CM 


I 

CM 



X X X X 

O Cj <J CJ 



X 

cj 



5 5 



cj cj cj 



cj o cj 



e 



u 

0) 

a 

-a "* 
a. 
l 

0J ^ 

fib I 

•H X 

a. o 
i i 
<r co 



u 

0J 

a. 

I 



I 

CO 

I 

X 
O 
1 

I 



O 
1 



U 

a 



co ma. 



CM 

i 



X 

QJ 

o 

CM O Z 
X >s 
O cj ^ 

CM 1 

X X 3 

cj o „ 
O I c. 



CO CM 

X X c* 

CJ CJ X 

w X CJ 
CM 



CM O 



^ X 
CM O 



CM CJ 
X JS 

o cu 



X — CM 

O X 

^ a 

o x 

w O 



CJ 

CM 
X 
CJ 

o 



o -> 

CM^ CM 



CM 
CM 



vO ON 

— < ao 



v© 



OS c*» 



11 



EP 0 121 972 B1 




12 



EP 0 121 972 B1 



u 

f 

33 



cn 

X 



L -5 



J3 
03 

H 



CD • 

00 e 

O «H 

T? 6 



co e 
o 

O «H 
<U 4J 

V- 

CO 9 
T3 
O 



8 00 

4J JS 

w c 

C9 «H 

4J Q 

I S 5 



o w fc» 
co oi o 
-< s «-» 



0) 
CO 
CO 
J3 



o 



CO 
CO 



u 

< 



© 

m © cm 

»0 ^ H 



O 

NO 



o 

CM 



o o 

CM fH © 
rH CM CM 



MO 



© o 

^ © f> 
cm cn cm 



^ \0 fH M0 
© rH CO rH 



cn 

• • • 
o o o 



>o <r *o 
rH © rH 



cn 

MS 



vO vO H H 

,h co <n 



o o 



o o o o o 



© o 



CO 

c 



e 

2 



i i 



CO 

2 



co 
m 



co 

CO 



2 2 



0> 
CO 

eo 

JO J3 



0) 
CO 



CO 



0) 
CO 
CO 



as as cn c 

S o as x 

? ? i v 

cn cn cn cn 



CO 
CO 



x 

O 
I 

CM 



°CM 

0) 35 52 
CO CM CO 

5 



<o co 

H 2 ^ ^ 



cn 
s 

CM X 



X as 



cn cn cn cn cn cn cn 

X X 3S 35 35 33 3S 
vO \© vO >0 vO >0 

V V V V V V V 

CM CM cn CM CN CM CM 

rf^s /""s 35 ^"s. **-n 

cn cn o cn cn cn cn 

35 33 I 33 X 33 35 

o o o a u u o 



cn m <n <n _cn cn 
X X x x X A X 

'cs '~ '~ V. 



CM 



cn cn cn en cn cn 

32 X X X X X 

g 5 5 5 o o 



i 

vO 



I 



CM CN 



O MO 



I 

vO 



CM 



I 

NO 



I 

vO 



I I 

MO MO 



I 

vO 



4 



I 

MO 



CM CM CM CM CM CM 



O 

35 







rH 




fH 






>» 




5* 






8 




X 


CM 








CO 


X 


X 


JS 




•c 


CO 


o 


o 




o 




CM 


fH 




fH 


X 




O 




O 


o 


0 


>% 










o 




o 




X 


1 




1 


s 


CJ 


X 




X 


1 


1 


o 




o 


JS 


JS 


1 




1 


OK 


a. 


CM 


X 


CM 


i-H 


CM 


cn 






o 


o 


O 


00 


o 













X X 

eo co 

JS JS 

O O 

rH «H 

U O 

>% >% 

r £ 

§ § 

^ ci* S 



Cn rH 

X Ps 

O X 

w CO 

X JS 

a o 



CM CM* 



o 



X 

© 



o 
>> 
u 

X I 

CO X 

J= ? 

CU CM 



co 
J= 
o 

rH 
O 
0s 

a 



o 



o 



in 

rH 



OS 

o 



CM 
X 

u 
o 
o 

2 CM 
X 

CM 
00 



>» 

o 
I 

X 

? 

CM 

o 

m 



13 



EP 0 121 972 B1 



« 
00 
O 



C 



00 o o 2 o 

H < N H NO 



00 

00 oo 
eg 

C 3 

>> 

3 5 



fH CM 

en o 



o 



o o o o o 



I 

o 

09 



3 c 

0) o 



03 

c 



0) 

c 

01 



1 « X ° 



+ » 



0) 
CO 

CO 



O CQ 
CO 



• 2 2 

CO 09 CO 

co eg S 

J3 XI «fi 



eg 

09 

5 



0) 
CO 



< 



X X X 



co en en en en 
x x x x_x^ 

o o o o o 

III I I 
N N N N W 

<n en en en en 
X 32 X X 33 

5 o o o u 



i 



I 



I 

vO 



I 



CM CM CM CM 



C 

o 



(1) 



CM 
X 

a 

y-v en 

x ^ o 

o CM >\ 

w X O 

X O 1 

CJ w X 

en i o 

x a i 

u a- <x 

on 



eg eg cu 
£ J= Jfi 

o o o 



u 

O 

I 

CM 



O 
>> 
CJ 

JL 

3 
i 

CM 



f-t ao 



en en 

CM CM 



14 



EP 0121 972 B1 



TS S" 

00 C 

O «H 

t? 6 



CO c 

u O 

U «H 

0) JJ 

<w €9 

u 

Ctf 3 

o 

§ 9 

JC ^ U 

>» 60 00 

a «m 

w c > 

CO «H 

e w o 



o o o 
in m © 

M N H 



O 
OS 



CM 



o 

o m 

in m 



co vo ^ 

sO «H CO 



o o 



i— < m vo no so 

m vO M rH 

• • • • ■ • 

o o o o o 



O 



CO 



00 

o 



I 

o 



a 



e 
o 

1*4 



CO 

c 

CO 



co 

CM 



C 
CO 
U 



CO 

c 

CO 



0) 

CD 
CO 
JO 



U 

o 



CO 
CO 



VM J 



a> a> « 

CO CO CO 



cu 

CO 



CO 



9iQ)0J 
CO CO CO 
co co co 
Ji JZ Xk 



CO 
CO 
CO 



0J 0) 
CO CD 
CO CO 



< 



co co co co 

32 35 X 3S 
vO v© vO vO 

o o o o 

»CN 'CS 'cM «C4 

^-N /-> 

co en CO co 

a as as x 

CJ CJ o o 

W W 

I I I I 

\© vO >0 vO 

* * A • 

CM CM CM CM 



CO 
SB 

CO sO CO CO CO 

X O X X X 

vO I vO vO vO 

O © O O O 

I CO I I f 

CM X CM CM CM 

/-N 

CO I CO CO co 

x <r x x x 

0 • cj> o o 

CO 

1 X I I I 
sO O vO sO O 

A | * • • 

CM CM CM CM CM 



CO 

o 
I 

CM 

CO 
X 

o 

V-/ 

vO 
CM 



X 

sO- CO 

0 x^ 

1 vO 

o o 

CO I 

X »H 

0 a 

1 i 
m 

CO CO 

? ? 

CM CM 



m 

C CO CO CO 

CM X SB X 
CJ CJ o cj 



CO CO co CO CO CO 
X X X X X X 

S S a w o o 



CO CO 
X X 



CM 



O O 
CJ O 

CO CO co 
SB X X 

u o x o 



CO CO CO CO co co CO 

5x533 g 5 5 



CM 

X 



X 

o 



•C cm w 

OX X 

H S CM CJ 

X X a w X cm 

CM CM O CM ^ CM 

^-n ^ I X X 33 

co co x O O O 

X X O I 

o a i £ x o 

w w CM CU O X 



X 

0) **-s. 

.C CO 

O X I I 

i-H O CM CM ^ 

O w ^ X X 

>s X CM O O 

0 CJ X ^ w 
CM CM CO CO O 

^■s X w X CM 

x o o o ^ . 

© 2 CM w CM 

w CM X ^ X 

1 ^ o X o 

CO 4J I O w 

* Ed -C w O 

CM w (U CP X 



eg 



CM CJ 

X >» 

o o 

co o 



Q) 



u 
>> 
o 
I 

s 

I 

CM 



CM 



O fH 



CO 

OS CM 
fH CO 



CM 



CO 



OS 
OS 



15 



EP 0 121 972 B1 



a 


• 




oo 


c 




o 






•c 


8 




c 


C 






«r4 




CO 


<«• 
w 




u 


o 




u 






OJ 


W 




vu 


<0 












3 










u 






g 












w 








aa 


06 


.n 


B 




v» 






u 


C 




« 










>* 




o 


T3 


c 


fid 


O 


< 








CJ 




I 




e 


o 


u 




CO 




o 




g 





o o 

cx» © u"> 
ph en co ih 



o o 

o o o <n 
\o n h n 



o 

CM 

co 



o o 
oo <r 

CM CM 



O 

CM 
CM 



° ° - 
CA N »ft 

i«l »H >0 



co i-i co i-4 oo m 5 



AO *o 00 vO fj 



O O © M © »H vO 



cm 



o © o © © «-» o 



odoooooo 



e 



4J JJ W QJ. ^\ 



CM +| 



u e 



0) 4) 



« 4) w « 
CO CO i « 

J8 5 ^ 2 



CN <N 

a © 

en co _ 



en 



co 



X_ X^ *, 



co co co <o _p 



dr o . " " « Hm °< 



vO vO O 



W CS ~CM ~CM ~CM ~CN CM CM CM CI g ^ ^ ^ 



CO © 



CM CM 



vO X 



© © 



w v-* X X 



CO CO CO CO 



CO 



CO CO 1 



CM CM 



CO 



s s s s 



CO 



CM CM 



sO vO 



vO sO 



CM CM CM CM CM CM CM 



x x 
• u © 

cO w w 



vO O nO vO 
» I • • 
CM CM CM CM CM 



X © 



CM 



8 



CO CO 



x X 



u © © © 



co co co co <■ 
= ■ X SB X * 



CO CO co CO 



CO 



5 5 o a u 



© © 



CO 



CO CO CO CO CO 



X X X X 

S3©©© 



g 5 © © © « 



^ x~ sT ?r 



CO 



X x 



X © 



i—4 X 



0) 
CO 



o o 



O >» 
-J x 

cj 0) 



i-i g 



O X 
>% 0J 



i-H O 



~4 I 



a 
>> 
y 
I 

g . 
T 

CM X 

o 

^ OO 



U 
I 

o 

X 

t 

CM 



U 

I 

O 
u 
< 

I 

CM 



~4 © 
~H CM 



o 

8 
T 

CM 
CO 

© 

CM 



i 

CM 



CM U 
X 



CM 



8 



CM I 

= 2 

T T ¥ 

CM CO CM 



X 

CJ 

f 

CM 



CM fJ 

CO o 
X I 



8 S 



m oo o © fM 

O CM ^ MD CM 
S ^ CM CM 



I 

CM 



vO 
CM 



I 

CM 



CM 



CM CM *H CM 



1 

CM 



CO © 
CM © 



CM 



1 



I 

S 

1 

CM 



16 



EP 0 121 972 B1 



CO 
00 

o 



U 

I 



00 



op 00 

a -h 

C 3 



a 



OS 



o 
co 



CO 



O 



o 
o 
co 



o 

CM 



O 

co 





co 


m 


CN 




cm 


• 


• 


• 




o 





NO 



MO CO 

o 



co 



o o o o 



co 
o 



I 

o 
a 



co 
to 

2 



l E 

0) o 

a «m 



o 



c 

2 



co 

00 

I 



^-s, x-s CO CO 

I a I o c c 

m 50 « 

w' CQ~ w QQ. 4J 4J 

CN CN 



CO 

c 

2 



w CO v-x CO 
I CO 1 CO 

5 i5 i j 



co 

CO 



CO CO 
CO CO 

eq a 



CO 

c 

CO 
u 

4i 



0) 
CO 

2 



CN 



2 



CO 
CO 

JS 



CM 



CO w 
CD I 

5 d 



c 

o 
u 



.O 
CO 



c 




co 


co 


co 


CI 


co 


ro 


1 






X 


X 


X 


X 






=0 


nO 


xO 


NO 


NO 








co 


0 




a 


CO 


CO 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 




X 














co 


vO 


CO 


co 


co 


co 


co 


ro 


X 


CO 


X 


X 


X 


X 


X 


X 


co 




CO 


0 


CO 




CO 


a 


















1 




1 






1 


t 




N© 




vO 


0 




NO 


NO 








* 






m 


* 




CN 




CN 


CN 


CN 


CN 


CN 


CN 



! CN 



I 

NO 



CN 



I 

U 

« 
I 

CN CO 
CO ^ 

1 p ^ — 
z X X x 

CN co no co 

/-> w CO w 
m 1 1 

X nO nO 
CO - 
w <N CN 



CO 

*"co 



co 
X 

co 



CO 
X 

CO 



CO CO 

g g 

CO co 

X X 

CO co 



CO 
X X 

CO CO 



co co co 



CO CO CO CO 
X X X X 

CO CO CO CO 



CO 



CO 

g 



co 
X 
CO 



CO 
X 

CO 



CO 

X 

CO 



CO 
X 
CO 



X 

2 

o 
l-» 
o 
>% 
cj 
I 

o 

X 

I 

CN 

o 

CN 



CJ CJ 

Os ^ 0s i-l OS 

CJ 0s CJ Os X 

o <u o <u 

CM XZ CM o 

X X »H 

co co 



I 

vn 

o 

X 

CN 
CN 



I 

* 

o 

X 



CO 
CM 



CJ 



0 

Os 

a 
I 



oa 
I 

CN 



O <7\ 
CO CM 
CM CN 



I 

X 

o 



a t>3 



Os 

8 . 

XZ O 

O M 

^ u 

CJ 0s 

>% o 

CJ I 



Z >s 
CM X 

O 4) 

CO JC 
ro 

X 

CO 

I 

CM 



rH O 

CM CM 
CM CM 



OS 
X 

co 



CJ 
OS 
CJ 

I 

§ 

I 

CN 



CM 



On 
X 
CO 
XZ 

o 
•—I 

o 
>» 
u 
I 

CM 
X 

o 



CM 



o 

CM 



17 



EP 0 121 972 B1 



CO 

oo 
O 



8 

>> 
U 

w 

CO 



CO 

w 

3 



oo 
a 



CI 

o * 
3 oi 



00 
4) 

>» 

5 



e 

o 



NO 



in 



cn 
O 



00 

o 



+1 



CO 

c 

cfl 



O 



o 



\t\ © 
© co cn 
m cn cn 



O 



en o 



oo 
© 



00 

o 



o o o o o 



CO NO 

<n O 

• • • 

o o © 



CO 

c 

2 



s s s s 

2 S 2 2 

^ U 4J 4* 



03 

e 

CO 
u 



CO 

c 

CO 



CO 

e 

CO 



0) 
CO 

2 



o 



CO 
CO 



u 



51 8 V 

o 5 H 



CJ 
CO 

eo 



cn 

cn 
x 
© 

m 

CN 



V 0) 
CO CO 

§ 5 2 JS 5 



0) 0) 
CO 09 



CO 
CO 

-o 



0) 
03 



0) 
CO 
cfl 



cn cn cn «n <n 
■ S vo ^ X >o 

^ Y ^ ^ Cr 



cn 


cn 
X 
vO 

°~ 


cn 


9 


cn 

X 

© 


<n 

8 



sO vO 



T cn I 1 

i S vO vO 

« CN* *T « 



vO O vO 
• • * 

CN CN CM 



X 

© 



cn 
x 
© 



cn 
x 
© 



cn 
x 
© 



cn £ cn cn cn 

g 5 g g 5 

o 
j= 
o. 

I* 

cn | cn cn cn 
* fc X X x 

g ^ © © © 



cn cn cn 
XXX 

© © © 



cn cn cn 
XXX 

© © © 



xxx 



col 



o 



X 

0> 

o 

CJ 

>> 
o 

'cN 



o 

w 
I 

CN 
CN 

© 

CM 



J! 

O 
f-l 

o 
>* 
o 
I 

§ 

I 

CN 

vn 

CN 



s 

o 

CJ 

>\ 

CJ 

I 



>% 

X 
4) 

o 



2 y 

8 5" 

CN I 
X 

f j 



>» 
X 
0) 
jC 

o 

CJ 
>> 

CJ 



S 



c 

0) 

a 
o 

a 

>s 
U 

g 



°cn . 

X £ 

© 0* 

CN CN CN CN 



C «H >» 

a. « c 

I o c 0) 

CN CJ «> O 

x >* o 7* 

n o H y 

CN ~ <J >x 

S x~ 

* 5 S 2 

— .fi Z < 

t flu I 1 

CM w CN CN 



i 

Z 

CN 

s 

CN 
X 

© 

s 

I 

CN 



-or r-* 

CN CN 



CN 



in 

CN 
CM 



a\ ^ 
^ cn 

CM CN 



18 



EP 0121 972 B1 

In view of their activity to normalize irregular cardial rhythms the subject compounds are useful as and- 

^"KewTtSir useful antiarrhythmic properties the subject compounds may be ^"Jjdta to 
varies pharmaceutical forms for administration purposes. T° prepare the pharma^ 
tttis invention an effective amount of the particular compound or compounds, in base oraaWtonJ 
fom as the active ingredients, is combined in intimate admixture wrth a pharmaceutic^ acceptable 
SSer? which carrier may take a wide variety of forms depending on the form of P'fParabcm desired for 
Smfn station, said amount being an amount which is effective to normalize '^^ r "•^^STtor 
These pharmaceutical compositions are desirable in unitary dosage form suitable, preferaby for 
admWs7ation oral?, rectally or by parenteral injection. For example, in preparing the compositions in oral 
£Sae fom any of the usual pharmaceutical media may be employed, such as, for example, watt£ 
S, oil^l^hote and the like'in the case of oral liquid preparations such as suspenses ^» 
andtolutions; or solid carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents 

foSmple may £ prepared in which the carrier comprises saline solution, glucose aolufon or * .mixture 
S Seand gticose" solution. Injectable suspensions may also be .prepared in whjch jase appropnate 
liouid carriers, suspending agents and the like may be employed. Ac.d addition sahs of ( ). due .to _tneir 
increasTwaier solubility over the corresponding base form, are obviously more suitable in the 

unit t!£ fo?ease Y of administration and uniformity of dosage. Dosage unit form as used in the ^cabon 
«nri rlX« herein refers to physically discrete units suitable as unitary dosages, each unit containing a 
pSdSrmlneJ TquaX 3 active^in'gredient calculated to produce the desired therapeutic effect ,n 

^t^pl^f^ (including scored or ^^SEtt 

powS? packets, wafers, injectable solutions or suspensions, teaspoonfuls. tablespoonfuls and the like, and 

869 Thf am^ Per dosage unit is from about 0.25 mg to about 100 mg and, preferably 

^ b X^ a ^^s exemplify compositions typical for the normalization^ ^tSiSK 
rhythms in dosage unit form suitable for systemic administration to animal and human subjects in 

accordance with the instant invention. . ^„,r»r5cinn in 

Ore 'drops: The following formulation provides 50 litres o F an oral-drop solution """""J*" 
milligrams of 4-(dimethylamino>-W6-dimethylpheny^^ 
amide as the active ingredient (A.I.) per milliliter. 



A.L 


500 grams 


2-hydroxypropanoic acid 


0.5 titer 


Sodium saccharin 


1750 grams 


Cocoa flavour 


2.5 liters 


Purified water 


2.5 liters 


Polyethylene glycol q.s. ad 


50 liters 



The A.I was dissolved in the 2-hydroxypropanoic acid and 1.5 litere of the Polyethylene gfycoli at 
BO-BOX Atet xoo ing to 30-40°C there were added 35 liters of polyethylene glycol and the fixture was 
stored weH T?.en there was added a solution of the sodium saccharin ,n 2.5 tarn . o f punfi ^ wa Jer and 
while stirring there were added the cocoa flavor and polyethylene glycol q.s. ad volume. The resulting 
solution was filled into suitable containers. 
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as the active ingredient per milliliter. 



10 



is 



20 



AJ. 

2,3-dihydroxybutanedioic acid 
methyl 4-hydroxybenzoate 
propyl 4-hydroxybenzoate 
water for injection q.s. ad 



40 grams 
20 grams 
36 grams 
4 grams 
20 liters 



Th. m «hyl an* P.OPYI ^^^^lt^J^£SJ^^^^ 
inj«*on.Af»rcooli,^oal^l^t*e^ 

active ingredient per teaspoonful (5 milliliters). 





AJ. 


20 grams 


25 


2,3-dihydroxybutanedioic acid 


10 grams 




Sodium saccharin 


40 grams 


30 


1,2,3-prppanetriol 


12 Titers 




Sorbitol 70% solution 


3 liters 




Methyl 4-hydroxybenzoate 


9 grams 


35 


Propyl 4-hydroxybenzoate 


1 gram 




Raspberry essence 


2 milliliters 


40 


Gooseberry essence 


2 milliliters 


Purified water q.s. ad 


20 liters 



50 



55 



60 
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Film-coated tablets: 10,000 Compressed tablets, each containing as the active ingredient 10 ^milligrams 

of TSSSSS^ 

prepared from the following formulation: 



Tablet core: 
AX 



to 



15 



20 



25 



30 



Coating: 



Starch 

Polyvinylpyrrolidone (Kollidon K90) 
Microcrystalline cellulose (Avicel) 
Sodium dodecyl sulfate 
Hydrogenated vegetable oil (Sterotex) 

Methyl cellulose (Methocel 60 HG) 

Ethyl cellulose (Ethocel 22 cps) 

1,2,3-propanetriol 

Polyethylene glycol 6000 

Concentrated colour suspension 
(OpasprayK-1-2109) 

Polyvinylpyrrolidone (Povidone) 

Magnesium octadecanoate 



100 grams 
570 grams 
200 grams 

10 grams 
100 grams 
5 grams 

15 grams 

10 grams 
5 grams 
2.5 milliliters 
10 grams 

30 milliliters 
5 grams 
2.5 grams 



40 



45 



50 



55 



Preparation of tablet core: A mixture of the AJ., the lactose and the starch was jj^^Sj 
thereafter humidified with a solution of the sodium dodecyl sulfate and *^*f^^ 
200 milliliters of water. The wet powder was sieved, dried and sieved again. Then therewasaaaOT^ 
microcrystalline cellulose and the hydrogenated vegetable oil. The whole was mixed well and compressed 

Coafng: To a solution of the methyl cellulose in 75 milliliters of denatured ^^J^^J^i 
solution of the ethyl cellulose in 150 milliliters of dichloromethane. Then there were added75 miimim or 
Schloromethane and 1,2,3-propanetriol. The polyethylene glycol was molten i ^ d n ^ 
of dichloromethane. The latter solution was added to the former and then there were aaaea ine 
magnesium octadecanoate, the polyvinylpyrrolidone and the concentrated colour suspension and the 

whole was homogenized. 

The tablet cores were coated with the thus obtained mixture in a coating apparatus l , 2 - 

Suppositories: Hundred suppositories each containing 3 milligrams ^ d, ™*J^^ 

dimeth%henyl)-1-(2-hydroxycyclohexyl)^piperid?necarboxamide as the active ingredient were prepared 

from the following formulations: 



60 



AJ. 

2,3-dihydroxybutanedioic acid 
Polyethylene glycol 400 
Surfactant (Span) 



0.3 grams 
3 grams 
25 milliliters 
12 grams 



Triglycerides (Witepsol 555) q.s. ad 300 grams 
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Th. AX w*a m . -« •>'*^^rS^'^"^^^^ 

Unless otherwise stated all parts therein are by weight 



70 (A) Preparation of Intermediates: 

Example 1 



15 



and refluxed for 6 houra. After rfotatg. ti^L^5tS!doffan d crvstalll»<lfrom2-(>rol»nol.«w» 

S3 ff^^SSS*S*5S?SfSf S« 5 



2a 



25 



50 



hydrogenated at normal pressure and at room ^f^™*™**^ * as fflte red off and the product 
(d-aminoiMImethylphenvlKo™^^ r^STS, vJTfflSred oW^/oriS yielding . aecond 
Somta! pressure and at 70TC »** » 2* ^ajS£l33^S^^.S2Ka£!Ji™ filtered off.Tna 

a sodium hydroxide solution 50%. The product was extractea iwice w methyl- 

benzenediamine as a residue (intermediate 4). 

45 To a stirred suspension of 100 parte of *^SS^ 

propanone were added portionwise 124.3 parti «of ^ote^iumi "^mmM/ ^"^J^^ile hot and 
added. Upon completion, stirring was contmued overmght at^ ^^^ftw^Hng. the product was 

(intermediate 5). mo tH«vw 9 fi^imethvlDhenvDformamide, 55.16 parts of A/,/V-diethyl- 

? n Vu^ 



35 



40 



To a stirred and coo.ed (0»C, mixture of 5 
and 180 parts of ^dlum ^ate werj a^^ 

y^jSS^^S^JSX^ The organic phasa was dried, filtered and 
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evaporated. The residue was purified by filtration over silica gel using a mixture of J rich '°~ m ^ h /" e ^ 
methanol (90:10 by volume) as eluent. The pure fractions were collected and the eluent was grated 
Sndthe residue was crystallized from 2,2'-oxybispropane. The product was fihered off and dned, yielding 5 
parts (61%) of trans-2-chtoro-/V-(2-hydroxycyclohexyl)acetamide; mp. 121^°C (intermediate 7». 

Example 4 

To a stirred solution of 9.2 parts of ^5-2-[(diethylamino)methyllcyclohexanol in « P™? ^JJ^ 
hydrofuran were added portionwise 2.4 parts of a sodium hydr.de dispersion 50%. U P°" 
stirring was continued for 1 .30 hours at reflux. After cooling to OX, 5.85 parte of methane 
were added dropwise at a temperature below 10»C (exothermic reaction). Upon complet on^mn^wBS 
continued for 2 hours. After cooling to OX. the reaction mixture was decomposed by the d ~PJ^3°" 
water. The product was extracted with 1,1'-oxybisethane. The organic layer was washed wttij water 
driedVfiltered and evaporated. The residual oil was purified by column chromatography oversOicagel 
using a mixture of trichloromethane and methanol (90:10 by volume) as eluent The P«« ^c^r* J3J 
collected. The eluent was evaporated, yielding 6.9 parts (90.4%) of tra/7s-2-[(d.emylam.no)methyl]cyclo- 
hexanol methanesulfonate (ester) as an oily residue (intermediate 8). 

Example 5 .___„„ 
To a stirred mixture of 197.3 parts of /V-(phenylmethyl)benzenemethanamine and 3 ™ 
edded dropwise 92.5 parts of (chloromethyl)oxirane at -5'C (exothermic r««°"^"~£ ^ntinuS 
stirring for 4 hours at 0°C, the mixture was allowed to reach room temperature and stirring '^of 
ove v?eeLnd at room temperature. Then there were added 1440 parte of tetrahydrofuran and 110 parts of 
a sodium methoxide solution 30% and the whole was stirred overnight at temperature. 400 Parts* 
water were added and the layers were separated. The organic phase was washed with water, dned, tmereo 
r n ?ev?porateC Tyleidin! 153.8 parte (100%) of /V,/V-bis(phenylmethyl)oxiranemethanam.ne as an oily 
residue, (intermediate 9). ^ ^ ^ 

To a stirred mixture of 25 parts of [<3-butenyl)Smethyl]benzene and 390 parts of **«^ethane 
were added portionwise 18.49 parte of sodium hydrogen carbonate. The whole was cooled to! ^ a nd 4£9 
parts of 3-chlorobenzenecarboperoxoic acid were added portionw.se quickly. Upon f^^^J™ 
was continued first for 30 minutes in an ice-bath and then overnight at room temperaura. The Peltate 
was filtered off and washed thoroughly with dichloromethane. The filtrate , was ^ sh / d c s "^' V ^ d -^ 
times with 100 parte of a saturated sodium sulfite solution, five times with 1 00 parteof a saturated sodium 
carbonate solution, twice with 200 parts of a sodium hydroxide soluhon 2.5% and twice with 200 parts of 
water. The organic layer was dried, filtered and evaporated. The residue was P«nJ.ed JjY column 
chromatography over silica gel using trichloromethane as eluent The pure fractions were cc ^ected and the 
eluent was evaporated. The residue was evaporated with methylbenzene, yielding 24 parts (80%) of iz 
(Dhenvlmethoxy)ethylloxirane as a residue, (intermediate 10). ---sHna 
P In a similar manner there was also prepared: methyl [2-(phenylmethoxy)ethyllox,rane as a residue 

40 (intermediate 11). , _ 

Example 7 __„ 

39 Parte of trans 2-[(phenylmethyl)amino]cyclopentanol were suspended in 100 parts ! ° f e ^" or ^ an ^ 

while cooling in an ice bath. Then there were added successively 60f parte of tnphenylphosph.ne, 60 parte 

Tf cyanome&ane. 31.2 parts of tetrachloromethane and 20.6 parts ,of M/V-d.ethy lethanam.ne ' fendothwmw 

reaction). The whole was stirred for 8 hours at ±8X. After standing overmghtin an ice box. the ' reacbon 

mixture was filtered and the filter cake was washed with cold cyanomethane. The filtrate was evaporated 

™75 Parts of petroleumether were added and the whole was evaporated agam. The residue was stnred for 5 

minutes, filtered and the filtrate was evaporated. The residue was d.stilled, yielding 29.8 parte (84 /o) of 6- 

tphenylmethyl)-6-azabicyclol3.1.0]hexane; bp. 71-86X at 0.5 mm pressure. (mtermed.ate 12). 

A mixture of 100 parts of ^methylamino)-^hen?lmethyl)^piper^ 
of a concentrate hydrochloric acid solution was stirred and refluxed for 24 hours. TJ 16 ;^ 10 "";'^^^ 
evaporated. The residual oil was crystallized from 250 parts of hydroch one acrt ' ^lution 6^ The sow 
product was recrystallized from 200 parte of hydrochloric acid solution 6N. yielding 58 parts 
(methylamino)-Mphenylmethyl)-4-piperi^^ 

A solution of 101.7 parte of 4-(methylamino)-MphenylmethylM-p.pend.necar^ 
dihydrochloride in 300 parte of water was alkalized with ammonium hydrox.de t.ll the *™™fj™» 
dissolved again. The solution was neutralized with acetic acid. After cooling, the P^P^^^JJ 
filtered off and dried in vacuo at 120X, yielding 49.8 parts of 4-(methylam.no)-1-(phenylmethyl)-4 
piperidinecarboxylic acid; mp 272°C (intermediate 14). sodium 
A solution of 4-(methylamino)-1-(phenylmethyl)-4-piperidinecarboxyl.c acid and 22 parte of joawm 
hydroxide in 700 parts of water was hydrogenated at normal pressure and at 30"C : witt . HjJjrfjJ'gJ™ 
on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, Je catalyst was tuter 
off and washed with water. From the filtrate, the layers were separated. The aqueous phase was 
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evaporated, yielding 89.7 parts of sodium 4-(methylamino)^piperidinecarboxylate as a 

(intermediate 15). . ^^i„ oririinpr - r hoxvlate were dissolved in a mixture of 1200 parts 

90 Parts of sodium ^< meth £ a , m '"°^^ parts of sodium hydroxide. The 

of water and 2 parts of sodium hydroxide. Then the ' e ^ ^ Q |ed to 5°C While stirring, there was 

resulting solution was diluted with 108 parte * ^V*^ 

added dropwise, during a 1 .50 hours-penod^ ^ ^^S^ continued for 330 
ofT^Jwit^^ 

4-piperidinecarboxylic acid; mp >2KTC (.ntermedj^e 16). , amino) . lH phenylmethoxycarbonvlH- 

Through a stirred suspension o 107 parts ^LJoSSSSilo dichloride was bubbled first for 30 
piperidinecarboxylic acid in 1500 parts ot v"""™^* fl f , 75 nour8 ^ re f| U x temperature. Then 
minutes at room temperature snd^r.afterh^ingto ^^fon room temperature. 

dry nitrogen gas was '^^f*™^ latter was evaporated 

ISai^r^ 

aiazaspiro[4,5]decane-8-carboxylate as a residue (intermediate 17). 
A solution of 184 parts 

hydrochloric acid solution J" 8 ^ and refU«ed fo [ 6 ^ ™£ with sodium hydroxide to 
The residue was dissolved _.n 1000 parte ^^^"^nSe and once with 1,1'-oxybisethane, and 
pH 7-8, washed successively <three 2^^2SSrt!d^SSS was filtered off and crystallized from a 
further alkalized with sodium hyd™x^de The ^^'^ P^ct was tittered off and recrystallizedfro^ 

^Tmfxtore'S 4.9 parts of sodium *4-morpho,iny.^^ 

three times with water dried, *^J. n * e ™£^ TJe, a „g 2.08 parts (41.7%) of ethyl W 



To a stirred mixture of 580 parts ofHpheny.me^ 
were added dropwise 360 parts of ethyl; ^^^^^S^^B^e and stirring at 
refluxed for 3 hours. Then there were ad^^^^ 

? r Srnt 27 57 P ^ mm pressure, 

(intermediate 20). Example 11 f 

exothermic reaction (temp. nsesto30"C, cooling in ■ to room 

• below 30'C). The whole J--»SL addS drowse ^9 exothermic reaction) while the 

65 S JtSS S ?4Atrimethoxy-1-piperidinecarboxylate as an oily residue, (mtermed.ate 23). 
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A mixture of 56.2 parts of ethyl 3,4,4-trimethoxy-1-piperidinecarboxylate and 1850 partsofa sulfuric 
add soTutTon 1 % in water was stirred and refluxed for 2.50 hours. The ™*° n ™^ T ™**«ZXZ£Z 
tVmoerature and alkalized with sodium carbonate. The product was extracted with dichlor omettiane. Tne 
eS was washed with a saturated sodium chloride solution, dried. filtered and ™P"rt*£>^ 412 
Srts (90.4%) of ethyl Snnethoxy^xo-l-piperidinecarboxylate as an oily residue, (.ntermediate 24). 

Example 12 ____ f 

A mixture of 321.5 parts of 4-(ethylamino)-1-(phenylmethyl)^piperidme M rboxylate and ^ ParteoT 

a hydrochloric acid solution 12N was stirred and refluxed for 48 houre J |t ^ e / n e ^L° n fiS Zx Tset 
concentrated to a volume of about 1000 parts. The precipitated product was filtered °« j^^ te ^ f S 2 S |; 
Side) washed with 100 parts of water and 240 parts of ethano and dned, y.el d.njr ^j^™ ^ 
parts (65.2%) of 4-(ethylamino)-1-(phenylmethyl)-4-piperidinecarboxylate acd dihydrocnlonoe 

^tSZeZil^fxtve. was concentrated to a volume of 300 parts The predated product 
was filtered off and crystallized from 300 parts of water After cooling to ^ d J n °^ n ^t^t 
was filtered off, washed with ethanol and dried, yielding a second fractio . o r 51 j %£ { ™™£ iste 
(ethylamino)-1-(phenylmethyl)-4-piperidinecarboxylic acid dihydrochlonde monohydrate. (intermeu 

25) ' A mixture of 330 parts of ^ethylaminoM-<phenylmethyl)^pip^ 

monohydrate and 1800 parts of water was hydrogenated at normal pressure and at room tempe "J^JJ 
5 parts* palladium^harcoal catalyst 10%. After the calculated amount o JvJ^SjSffiiE 
catalyst was filtered off and the filtrate was evaporated, yielding 245.8 parts of 4-(ethylamino)-4-pipena.ne- 
carboxylic acid dihydrochlonde monohydrate as a residue, (intermediate 26). dih vdrochloride 

To a stirred mixture of 245.8 parts of 4^ethylamino)^.per.dinec*rboxyl.c acid 
monohydrate in 1800 parts of water were added 149.5 parts of sodium hydrox.de followed^^eaddjuon 
of 1 080 parts of tetrahydrofuran. After cooling to 5»C, 187.5 parte of (phenylmethyl) 

added dropwise during a 2 hours period. Upon completion, stimng was ^ n ^°^^^ ™ 
reaction mixture was washed twice with 350 parts °* l 1 ' 1 ^ blS P~P? l n «^ l ^^ U a ^ w ^e?AftS 
neutralized with acetic acid. The precipitated product was filtered off and boiled in 2000 ^J^^'^ 
cooling to about 50»C. the product was filtered off, washed with ethanol and dried. yielding 223 parts 
of 4-(ethylamino)-1-((phenylmethoxy)carbonyl]-4-piperidinecarboxyl.c acid. (»nte'med.ate 

A stirred solution of 153.2 parts of 4-(ethylamino)-1-[(phenylmethoxy)carbonyl]^p.penAnera^xyiic 
acid in 1900 of 1,4-dioxane was heated to reflux while carbonic dichloride gas was gently 'J**™ 1 ™' 
During 2 hou£, g^eSut carbonic dichloride was gently bubbled through the refl W «S2SX 
reaction mixture was allowed to cool while stirring and while dry nitrogen* was jntroduce *J for 
solvent was evaporated and the residue was evaporated again under benzene. The solid r^o^ was 
SSiied f^mSmemyK-pentanone. The product was filtered off and dried yielding "2 Parts (675%) 
(phenylmethyl) Vethyl-2Adioxo-3-oxa-Wiazaspiro(4,5ldecane^-carboxylate; mp 127.5"C. 
(intermediate 28). Ex pie 13 

To a stirred and refluxed mixture of 403 parts ofethyl 3-[(phenylmethyl)ammo]butanoateand T60^rte 
of ethanol were added dropwise 100 parts of ethyl 2-propenoate. After st.rr.ng "^J5L2*SS 
temperature, a second portion of 100 parts of ethyl propenoate were added dropw.se. ^"^g^ 
stirring was continued at reflux temperature for 48 hours. The reaction mixUire w as evaporate^yieldmg a 
mixture of ethyl /^-(ethoxycarbonylM^emyle^ 

ethoxycarbonyl)ethyl]-/V-(phenylmethyl)-B-alanine as an oily residue. The latter was " ™„ 

temperature together with 17 parts of sodium carbonate in 900 parts of tr ^ lorometha "^ u e " oveS* 
added dropwise 217 parts of ethyl carbonochloridate. Upon completion, stirnng was continued la ve rmgj nv 
The mixture was washed with water, dried, filtered and evaporated The .residue ^s extect^_w^a 
diluted hydrochloric acid solution. The aqueous acid phase was washed with ^'^'f f^^^^ 
base was liberated with ammonium hydroxide and extracted with 2,2'K>xyb.spropane. ^ exfr^ct was 
washed with water, dried, filtered and evaporated, yielding 264.5 parts of ethyl /V-l2-(ethoxycarbonyl) 
methylethyl]-/V-(phenylmethyl)-8-alanine as a residue, (intermediate 29). Aniline and 

A mixture of 192.8 parts of ethyl /V-[2-(ethoxycarbonyl)-1-methyleth^]-/V-(phenylmethyl)^ 
280 parts of absolute ethanol was stirred in an hydrogenation vessel. Then th e re wer ead d ed 45 parts ot 
hydrochloric acid solution. After cooling, 10 parts of pallad um-on^harcoal catalys 5% we ^f ded 
whole was shaken at room temperature while one equivalent of hydrogen was taken u ft™^2nX- 
filtered off and the filtrate was evaporated, yielding 150 parts of ethyl /V-l2-(ethoxycarbonyiM 
methylethyll-B-alanine hydrochloride as an oily residue, (intermediate 30). alanine 63 8 Dar ts of 

To a stirred mixture of 105 parts of ethyl /V-[2-(ethoxycarbonyl)-1-methylethyl)-B-alanine. 
/V,/V-diethylethanamine and 1200 parts of trichloromethane were added dro »^ 
carbonochloridate at room temperature. Stirring at room temperature was continue £ overn ight . i me 
reaction mixture was evaporated. Water was added to the residue and the product was extracted with ,2,2 
oxybispropane. The extract was dried, filtered and evaporated yieldmg 114 parte of etnyi 
[(ethoxycarbonyl)[2-(ethoxycarbonyl)ethyl]amino]butanoate as a residue, (intermediate 3i». 
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To a stirred sodium ethoxide solution, previously prepared starting from 9-5 parte sodium and 80 

butanoate and 45 parts of dimethylbenzene while heating at 110— 12CTC ana wnite bto ra» ™* reaction 
oS Epon completion, stirring while heating at 110-120X was ~nUnued for ™*~£%ff£l 
mixture was cooled and there were added 50 parts of ^X^SZ^S'^mS^fts of 
while the layers were separated. The organic phase was dned, filtered and evaporatea, yieiaing ^ i« 
die hvi Jmeuiyl-^xo-lVpiperidinecarboxylate as a residue, (intermed.ate 32). 

54 Parts of diethyl 2-^ethyl-4-oxo-1^-piperidinedicarboxylate and a solution of 42 parts of a* 3 " 60 ™* 
acid in 30^ of wa^re stirred and refluxed for 40 ^^^J^ZSZ^S^ 
Product was extracted with trichloromethane. The extract was dned fijered and evaporated. yera.ng 
parts of ethyl 2-methyl-4K)xo-1-piperidinecarboxylate as a rescue, (mtermediate 33). 



■■■■HMal 

173.4X. (intermed.rte36). trans ^dimethylamino)-1-(2-hydroxycyclohexyl)-4- 

?dded ThTlayers were separated and the aqueous phase was extracted with 

yielding a first fraction of 6.26 parts of ethyl fr a n S -4-(dimethylammo)-1-{2-methoxycyclohexyl)-4- 
55 ^^tslcondSon was collected and the eluent was evaporated yielding a s^nd^on of J7 
part^S^ 

Krts (56 9%) of ethyl tra «s-4-{dimethylamino)-1-(2-methoxycyclohexyl)-4-p.pendinecarboxylate. 
(intermediate 37). 

5,, B. Preparation of final compounds. 

Example 16 

To a stirred and cooled (ice bath) mixture of 18 parts of acetic acid and 80 parte* 2^ropanol were 
« 1R narts of benzenemethanamine. The whole was stirred and cooled to 10°C and 51.3 parts ot 
^4^l5^nSSS33?S«. added. After stirring for 10 minutes, 35.2 parts of 2-isocyano-l^ 
dt V ettySnzene were added and the whole was heated to reflux. Stirring was contmued for 18 hours at 
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reflux temperature. The reaction mixture was evaporated, yielding 120 parts (75%) iof 
ScetyltphenylmethYOaminoWM^^ 83 an 0> * 

residue (compound 1). 

In a similar manner there were also prepared: . 1Q7 -op 

4-(acetylethylamino)-/V-<2,6-dimethylphenyl)-1-{1-methylethyl)-4-piperidinecarboxamide. mpW-^ 

'^thy^acetylem^^ 

^"eti^ace^ 

<M ™thT*<ac^lmethylami^^ 

(C °Th^ri(acetylmethylamino)^[(2nTiethoxyphenyl)amino(arbonyl]-1-piperidinec 
'^ThT^acetylmethylamino)^ 

( "™toyV£(a(»ty"™ 
carboxylate (compound 12). 

Example 17 _ to „ 

45.5 Parts of 1,1'-oxybisethane were cooled in a 2-propanone/CO, bath at -50»C under n^en 
atmosphere. Then there were added 25 parts of 1-lithiumbutane at — 40— -50°C. A solution oij L57 ^parte of 4- 
bu?ox7-2.6-dimethylben Z enamine in 14 parts of 1.V-oxybisethane was added dropw.se. during Jfjjwjj 
30 minutes, at about -45»C. Upon completion, stirring was contnued for 15 minutes at 
a95 parts of ethyl 4-(dimethylaminoH-(phenylmethyl)^piperidmecarboxylate in 1 4 parte 
Sybisethane was added dropwise, during a period of 45 minutes. The whole was allowed I to ^each stowfy 
room temperature and stirred overnight at this temperature. 1,1'-Oxybisethane was distilled off white attte 
same time 90 parts of tetrahydrofuran were added. The mixture was stirred and refluxed for 20 h™^^ 
Soling 8 parte of 2-propanol and water were added. The layers were separated. The aqu^sph^ was 
Strand with dichloromethane. The combined organic layers were dried, filtered a^nd evaporated The 
residue was purified by column chromatography over silica gel using a mixture of **£romj*«w «« 
methanol, saturated with ammonia, (95:5 by volume) as eluent The first fraction was ***** and »J 
eluent was evaporated. The residue was crystallized from 2,2'K.xyb.spropane. The 
anc I dried, yielding 4.03 parts (30%) of /tf.(4-butoxy.2.6.dimethylphenyl)-4-{d.methylam.noH 
(phenylmethyl)-4-piperidinecarboxyamide; mp 195°C. (compound 13). 

In a similar manner there were also prepared: .^ wam iHnaaa 
4-(dimethylamino)-1-(phenylmethyl)./V-[3-{trifluoromethyl)phenyl]-4.pipend.necarboxyamideasa 

t^n^dimethylamino-/V^2,6KlimethylphenylH-(methoxycYdo 
131.5°C. (compound 18). ^ 

A mixture of 31.8 parts of (phenylmeth^rf-memyW,^ 
carboxylate and 36.3 parts of 2,6-dimethylbenzenamine was stirred for 48 hours * ™. "*fj 

mixture was purified by column-chromatography over silica gel using a mixture of tr,chloro ™^ a "? 
methanol (98:2 by volume) as eluent. The pure fractions were collected and the eluent wasevaporate a. . ne 
residue was suspended in petroleumether. The product was filtered off and c ^"' z f£ n ^T 
petroleumether, yielding 22 6 parte of (phenylmethyl) 4-l(2.6-dimethylphenyl)aminocarbonyl]-4- 
(methylamino)-l-piperidinecarboxylate; mp 156.8°C. (compound 19). 

In a similar manner there were also prepared: , aMeirtllB . 

(phenylmethyl 4-(methylamino)-4-(phenylaminocarbonyl)-1-pipendinecarboxylate as a resiaue, 

(compound 20) and . > * ■ 

(phenylmethyl) 4-[[(5-chloro-2-methylphenyl)amino]carbonyll-4-(ethylamino)-1-piperitiine- 

carboxylate; mp 125.0°C. (compound 21). 
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was taken up. the catalyst was filtered off and the filtrate wa * e * £V de BoMton 5 « A , dried, filtered and 
Storomethane. The solution ^^SSSSX S ?SSSSL filtered off and dried. yie ding 



evaporated 
2.2 parts " 



TO 



20 



25 



50 



^(dimethyiamino)^^ 

mP ^^^t^)^^^^^^ as a residue, (compound 25). 

A fixture of S.SS parts of ^-bro^ 
clmn chromatography over Jlica ^^^^? e £5 evaporated, yielding 65 parts of 

oily residue, (compound 26). B^P'^ ^UphenylmethyDamino]^ 

To a stirred solution of 112.9 Pa>* °f «Jg £ of 2 .propanol were added 140 parts 
dimethy»pheny.)aminolcarbonyl]-1-pi^ for 18 hours at reflux 

of potassium hydroxide and the whole was heated to ^ e "^ ^ 9 teken up in 800 parts of water and the 
temperature. The reaction mixture waseva grated, fSnV.nutes in a boiling water-bat^After 

remaining 2-propanol was evaporated. The ^^^l^^of dich , orome thane. The combined extracts 
cooling to 10°C, the product was extracted twice wiffi i520 P 8 ^™™ ^ - d was puri fied twice by 
were washed with 200 parts of water dned, ^»^^SromeSne and methanol (90:10 by 
Sumn chromatography over silica gel using first a ™^ a n 0 l(9oTo by volume) saturated with ammonia, 
"lumelandthen^^ 
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55 



twice in 70 parts or i, r ^*Y™ W V°" ,* * wWsethane The product was filtered off ana cinea, Y^ U "££T 

rx («t, a9 ot mp ™ 

<C lBHeSyT h e^ „ 
W-2-chloro^me^ 

AM2,6KJimethylphenyl)-3-methoxy^(mem^^ (compound 31) 

W-/m6-dime^ 

^me^oxy-2-methylphenyl)^(met^ 

N Wthoxypheny. Wme^^ as a re sidue, (compound 34) 

/V-(5-chloro-2-methylphenyl)^(methylam.no ^WP e ^° . rioinecarboxamid e; (compound 35) and 

(compound 36). ExamDle22 . A \ o 

A - 70. peri, - ^S^^^^W^^^ 

and the whole we. evaporated each time ,^ r ™ J£S„ water, dried, filtered end eyeporsted. 
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A mixture of 30 parts of 1-acetyl-/V-(2,6«Jimethylphenyl)-2^ 
carboxamSe and 300 parts of hydrochloric acid solution 6N was stirred and refluxed for 101 m"*™" 
reason mhiura was cooled and^alkalized with ammonium hydroxide. The product was extracted bj.ce 
wrth Shloromethane. The combined organic phases (combined aqueous phases were set ^s de) were 
washed w?th Tsmall amount of water, dried, filtered and evaporated The residue .was cnjjjjjgj 
a^tonrtriTe, yielding a first fraction of 3.27 parts of W2,6-dimethylphenyl)-2-meti^ 
pSSarboxamide. The combined aqueous phases which were set as.de see 

T^e residue was taken up in dichloromethane. The formed precipitate wasfil ered I off ^^J^gJ^ 
evaporated. The residue was purified by column chromatography over silica gel Dun TK>ns 
SXromethane and methanol, saturated with ammonia (93:7 by volume) as 

wprfi collected and the eluent was evaporated. The residue was crystallized from 2,2 -oxyw *pr°P- • 
Sdin? ateconi fraction of 8.8 parts of /V-(2,6Klimethylpheny.)-2-methyl-4-(methylammo)-4.p.pend.ne- 

carboxamide. Total yield: 12.07 parts, (compound 38). 



To a stirred mixture of 47 parts of /m6-din5thyl^ 
750 Jail o TSdSSSXim^^m. added 35 parts of /V,/V-diethylethanamine After ^SSSSiSZ 
was added dropwise, during a 1 hour-period, a solution of 30.5 parts of (phenylmethyl) carbonoch^ndate 
m Jo Mparts of trichloromethane at about 5°C. Upon completion, stirnng was continued for 1 hour wrmout 
ce-ba?h. The reaction mixture was washed with 200 parts of water. The organic phase ' w « d "^J^° 
SnTevaporated. The residue solidified on triturating in 140 parts * 2 ^- b XS 
filtered off and crystallized from 240 parts of acetonitrile. After cooling to <TC. the P rodurt .^"'r r i r n ^. 
anS dried yieSing 55.7 parts (80%) of (phenylmethyl) ^[t(2,6^imethylphenyl)am,nolcarbony>l-4- 
(ethylamino)-l-piperidinecarboxamide; mp 149.5°C (compound 39). 

!a>!< P L^ 

piperidinecarboxylate; mp 149.6"C (compound 41); i mrf u„i am! n rt l 1 

(phenylmethyl) 4-[(2-chloro-6.methylphenyl)aminocarbonyl]-4-(methylamino)-1- 

PiP tSme^ 
Mrb fSn?.S)^ 

<ro ^?henylmimyf)4-[(4-methoxy-2,6^imethylphen 
carboxylate mp 134.9'C (compound 48). 

Tn a stirred mixture of 9.6 parts ^f ""(phenylmethyl) 4-<dimethylamino)-4-[(4-me*oxy-2- 
methlhenyCm^ and 180 parts of ^Tf^TlS% were 

Sded poSwise, during a period of 10 minutes, 1.23 parts of a sodium hydnde d'spa^° n 5 ° % - ' 
completion stirring was continued for 1 0 minutes at 50°C. After cooling, to ™om tem^atunj 3^1 9 p arts of 
fodomethane were added dropwise. Upon completion the whole jas smrec for 6 ^hours at roo 
temperature. The reaction mixture was evaporated. Water was added to the residue The pro° 
exacted twice with dichloromethane. The combined organic layers were washed once wj ttvwa te on ea 
Sired and evaporated. The residue was purified three times by column 
using a mixture of trichloromethane and methanol (99:1 by volume) i f^e^The 
collected and the eluent was evaporated with methylbenzene. yielding 2.7 parts 27%) of ^Phanyimeuiyii ^ 

residue, (compound 49). 

To a stirred and cooled <0°C) mixture ST^pS- of (phenylmethyl) ^SSSSSS^ 
aminocarbonyll-4-(methylamino-1-piperidinecarboxylate and 90 partsof anh Y*J us m 
added dropwise 8 parts of acetic acid anhydride at a temperature between , 5_ and Upon comp e . 
stirring was continued for 1 hour. The reaction mixture was washed with 200 parts rfwater.™ org 
Phasewas dried, filtered and evaporated. The residue was taken up n me ^JJ^JJ «S5dS 
; evaporated again. The residue was crystallized from 240 parts of aceton.tnle. The product was Tiuere 
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and dried yielding 36.6 parts (80%) of (phenyimeg.) ^acetyimethyiamino^^ 
am1nocllnYll-1-?iperidinecarboxylate (compound 50). 

To a stirred and Hot (SC-^C) --WSj i^^J^g^STSt 

coS 8 ^^^ 

was alkalized with sodium hydroxide and the producmasa«ra crystallized from 4-mett«Yl-2- 

washed with wa£.^ 

^^y^^r^^WrC (compound 51). 

^TdiSmino^^imemylphenylM 

(C °TnSmiWn 4-(diethy.amino)^ 
carboxylate; mp 137.3°C (compound 56). 



Amixture of 8.03 parts of a formaldehyde 
and Mparts of tetrahydrofuran was sthred ^"J™^ 

sodiuro Tborohydride and 11.5 parts of P^I^WM^JJP^V was added porti onw.se 
4-(memylamino)-1-piperidinecarboxylate in 54 1 parts oyg^n one half of the suspension was 
(exothermic reaction: the temperature rose to , abotf ■2^™ ^Stete addition, another portion of 7 
added, 14 parts of a sulfuric acid solution 3M were_ added. A ™ r ^JJJ 3 hours at room temperature, 
parte of a sulfuric acid solution 3M vvas added an^ ion After ^,,9 for 

lo Parts of water were added and the whole , wa treated with a ^ dicnloromethane The 

5 minutes, the layers were separated. The aqueous onwe d . lcnlorome thane. The solution was washed 
organic la erwas evaporated. The ^« ^'gSSj crySS from ac^tonltrile, yielding 9.88 parts 

r 8 f^ r of1pK™ 

- piperidinecarboxylate; mp 182.1'C (compound 57). 

rarb Sy.StW 
r carboxylate (compound 60), 

A mixture of 16.6 parts of f -ylrn^ 
piperidinecarboxylate ant 1 193.8 parts oi .o *?™* a ™™™2*™™ and the latter was evaporated again 
mixture was evaporated. The ^^^^^l^^ma the whole was stirred till all solid 

(compound 62). Pvamole 29 n a 

portion of 9.6 parts of methyl v |b «™" es ""°^,""i^°'^2 £nled. weter »es added and the 
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residue was purified by column chromatography over silica gel using a mixture of tj* 1 ^^"? "J 
nShanol (96:4 by volume) as eluent. The first fraction was collected and the fluent «^ a P?!~J5 
residue was stirred in 2,2'-oxybispropane. The product was filtered off and dned, yielding 11.08 _parte 
(52.1 %) of (phenylmethyb 4-(aTmethylaminoM-[(4-m e thoxy-2-methylphenyl)am.nocarbonyl]-1-p.pend.ne- 

carboxylate; mp 141.2 0 C (compound 63). 

In a similar manner there were also prepared: ^^wi-aMirtMMcvtatB 
(phenylmethyD^Jdimethylamino^IM^methoxyphenyDaminol-carbonyll-l-pipend.necarboxylate 

car boxy I ate mp 208.2"C (compound 67). 

A mixture of 9.3 parts of (phenylmethyl) 4-(StCamino)^[(W 
methoxy-1-piperidinecarboxylate and 200 parts of methanol was hydrogenatod at norma ™J J 
room temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the ralcuteteti ^°" n ^ 
hydrogen was taken up, the catalyst was filtered off and the filtrate was evap ^^.^.^"^2 
crystallized from acetonitrile, yielding 5.03 parts (78.5%) of 4-(dimethylamino)-/V-(2,6Kl«methylphenyl) 3- 
methoxy-4-piperidinecarboxamide; mp 166.3°C (compound 68). 

Following the same procedure there were also prepared: 

4-(methylamino)-/V-phenyl-4-piperidinecarboxamide as a residue (compound 69); 

4-(dimethylamino)-/V-4-piperidinecarboxamide; mp120.8°C (compound 70); . d71) . 

4-(dimemylamino)-/V-(2,6^imethylphenyl)^piperidinecarboxam.de; m P^^°^ n °^y h 

/V-(2,6-dimethylphenyl)-4-(methylamino)-4-piperidinecarboxam.de; mp 1 ^ { compou^nd7Z) 

/me^imemylphenylM^thylme^ 

4-(diethylamino-/V-(2,6<Hmethylphenyl)-4-piperidinecarboxam.de; mp 195.5 C 

4- acetylmemylamino)-/V-(2,6<Jimethylphenyl)^piperidinecarboxam,de^ as a ™^™™^™%Jr' 

(A)-4-(dimemylamino)-/V-(2,6Kiim^^ 

4-(dimethylamino)-/V-(2.6-dimethylphenyl)-2-methyl-4-piperidinecarboxamide; mp 1 21 .I"*. 

<TO T(°d"mlSlamino)-/V-(4-methoxy-2-methylphenyl)^piperidi 

4-(dimethylamino)-/V-(2-methoxyphenyl)-4-piperidinecarboxam.de as a residue <~ m P°""°^'' 8Q) . 
4-(dimethylamino)-/V-(2A6-trimethylphenyl)-4-piper dinecarboxam.de; 

4-(dimethylamino)-/V-(4-methoxy-2-methylphenyl)-/V-methyl-4-pipendinecarboxam.de as a residue 
(CO T(d"mtfhyiam?no)-/V^ 

Example 31 n - 

A mixture of 11.82 parts of (phenylmethyl) M(2^1oro^^ph^^~ca^^ 
(dimethylamino)-l-piperidinecarboxylate, 15.15 parts of potassium ^^"^P^^^Te 
was stirred and refluxed for 12 hours. The reaction mixture was evaporated. Water was added ^to xne 
residue and the whole was evaporated to dry. The product was extracted tw.ce with di ^"™^£rt2d 
combined organic layers were washed with water, dried, filtered and evaporated. The res.due was purified 
5 « umn chromatography over silica gel using a mixture of trichloromethane and "^^^J^ 
with ammonia, (90:10 by volume) as eluent. The pure fractions were ~««^ a" d *J 
evaporated. The residue was crystallized from acetonitnle. yielding 5.57 parts (69.8 /o) of /V-(Z-cnioro o- 
methylphenyl)-4-(dimethylamino)-4-piperidinecarboxamide; mp 173.3°C (compound 83). 

Following the same procedure there were also prepared: . nmnnllnri 041. 

/V-(5K*loro-2-methylphenyl)^(diethylamino^ 

c/ s V(dimethylamino)-/V-(2.6-dimethylphenyl)-3'-methoxy-[V'-b.p.per.dinel-4-carboxamide, mp 

86)1 /V-(5-chloro-2-methylphenyl)-4-(dimethylamino)-1-piperidinecarboxamide as a residue (compound 
' 4-(methylamino)-/V-(2,4,6-trimethylphenyl)-4-piperidinecarboxamide (compound 88). 

A mixture of 1.5 parts of 7-oxabi(^cM4.l!oine 3 p 2 tane, 4.1 parts of ^W^Jf*^'"^^',!" 
dimeVpheny|)Xpiperid P inecarboxamide and 80 parts of ethano. was stirred and ^^^1^ 
The reaction mixture was evaporated and the solid residue was purrfied by oolumr "J"™^.^,^ 
silica gel using a mixture of trichloromethane and methanol (90:10 by volume), saturated with ammonia, 

31 
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'"^Infihe s.™ and -sin, «,u.va tem amoum. C the .pp^e s^n,, 



there were also prepared: 
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5 241 .9°C (compound 127). 

Example 33 _ „ ftf a. 

of 4.12 parts of 7-<pheny.me^^^ 



10 



IS 



20 



25 



A mixture of 4.12 parts of Hphenylmethyl^ 
(dimtth^^^ 

ethanol was stirred and refluxed overnight with a few drops of washed with a saturate 

«doS^iH5lp.ri»ec.rtox»™d. ; mp 1S7.PC (compound 128). 

k^SmX^^ 
piperidinecarboxamide mp 100.8»C (compound 129). 

Example 34 



A mixture of 2 par* of ^^"^Sb'a*^^^^^ 
piporidineoarboxamido, 1 part of a soluuon of AmPtan Mr is* anol «^WJ«P , „, 

there were also prepared: 
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In a similar manner there were also prepared: 

4-(acetylmethylamino)^2,6^imethylphenyl)-HlHT.ethYlethyl)-4-pipendinecarboxamide.mp. 

187 "^dimSam1nT/V^ 
173.8"C {compound 158). 

Example 35 . 
A mixture of 8.26 parts of 1,3-cyclohexanedione, 3.47 parts of 4-(dimethylamino)^ /V-(2,6- 
dimethylphenylM-piperidinecarboxamide and 270 parts of benzenewas stirred and refluxed for 5 hours 
using a water separator. The reaction mixture was evaporated. The residue was punfied ^ col"™ 
chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by volume) as 
eluent. The first fraction was collected and the eluent was evaporated. The ' rjwdu^ was s£?dm 2.2 
oxybispropane. The product was filtered off and dried, yielding 7.10 parts Mdime*yl8minoWV 
(2,6KlimethylphenylH-(3-oxo-1-cyclohexenyl)-4-piperidinecarboxam.de; mp 270 C (compound 153). 

Example 36 ... 
A mixture of 5.2 parts of 4-(dimethylamino>-/V-(2,6^imethylphenyl)-1-(3^xo.1-^clohexenylh4- 

piperidinecarboxamide and 200 parts of methanol was hydrogenated at normal pMir and at room 
temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the ^^^^^JSSSi^ 
was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue ^?™"™JZ 
Surnn chromatography over silica gel using a mixture of trichloromethane and me^noWrated wrth 
ammonia, (93:7 by volume) as eluent. The first fraction was collected and the eluent was evaporatec L The 
residue was stirred in 2,2'-oxybispropane. The product was filtered off and dried, yielding 1-34 parts of c/s 
4-(dimethylamino)./VL{2,6^imethylphenyl)-1-(3-hydroxycyclohexyl)^-p.pend.necarboxamide. mp 147.8°C 

(C °Th°e U s n ecoS fraction was collected and the eluent was evaporated The residue was further purified* 
column chromatography (HPLC) over silica gel using a mixture of trichloromethane and 
saturated with ammonia, (90:10 by volume) aseluentThe pure frachons were collected a"d**e ,u °"! wa * 
evaporated. The residue was crystallized from acetonitrile. The product was filtered off and dned^ yielding 
parts (12%) of t ra ns^(dimethylamino)-/V-(2.6<limethylphenyl)-1-(3-hydroxycyclohexylH»-piperid.ne. 

carboxamide; mp 219.4°C. (compound 161). 

A mixture of 2.3 parts of 3-bromo-l-propeneTI!? p'a^of 4-(dimethylamino)-/V-(2 ^"^J^St 
piperidinecarboxamide, 1.6 parts of sodium carbonate. 0.1 parts of potassium .od.de ™i™?tT°La S 
methyl-2-pentanone was stirred and refluxed for 4 hours using a water-separator The reachon ™^ re ^ s 
cooled to room temperature and washed with water. The organic phase was a^^^^SSe 
The residue was purified by column-chromatography over silica gel using a mixture jrf tncN ^ethane 
and methanol (90:10 by volume) as eluent The pure fractions were collected and the _eluent was 
evaporated. The residue was crystallized from acetonitrile. The product was filtered off and dned Riding 
1.38 parts (43.8%) of 4-(dimethylamino)-/V-(2,6-dimethylpheny!)-1-(2-propenyl)-4-pipendinecarboxamide. 

mp 144.6°C (compound 162). 

In a similar manner there were also prepared: _ . . ri „ mn 

1-[2-{diethylamino)ethyl]-4-(dimethylamino)-/V-(2,6-dimethylphenyl)-4-pipendinecarboxamide, mp 

152-8°C (compound 164); ' m , ... . ' ... 171 « c 

1-cyclopentyl-/V.(2,6-dimethylphenyl)-4-[(phenylmethyl)amino]-4-piperidinecarboxamide, mp in a o 

<OT T°5^hloS2-methylphenyl)-1^yclopentyWdiethylamino)^piperidineoarboxamidedihyd 

hemihydrate; mp 201. 2°C (compound 166); mn -\encrc 
4-(dimethylamino)-/V-(2,6-dimethylphenyl)-1-{2-hydroxyethyl)-4.piperid.necarboxam.de. mp167.0°C 

^Tans-Sdiethylaminojmethyllcyclohexy 

carboxamide; mp 144.5— 147.1X (compound 168); m oi60 4°C 

4-(dimethylamino)-/V-(2,6-dimethylphenyl)-1-(2-pyrimidinyl)-4-p.peridinecarboxamide, mp 160.4 ^ 

<C °T(Xlth?^ 

144.4°C (compound 170); and • ...... .% a • jsmi**. 

1-[2-(diethylamino)-1-methylethyl]-4-(dimethylamino)-/V-(2,6-dimethylphenyl)-4-pipendine- 

carboxamide; mp 121.4°C (compound 171). 

Example 38 . , - 

A mixture of 2 parts of 1-(2-chloroacetyl)piperidine. 2.75 parts * W™*^^™^' 
dimethylphenylM-piperidinecarboxamide, 1.96 parts of /V,/V-d.ethylethanamine and 90 1 parte or rj/v 
dimethylformamide was stirred for 18 hours at 70°C. The reaction mixture was evaporated. The resioue 
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was purified by column-chromatography over silica gel using a mixture of trichloromethane^ ^ methanol 
S-8 bv volume) as eluent.The first fraction was collected and the eluentwas evaporated. The randue was 
SaK from acetonitrile, yielding 2.01 parts (50%) ^^^^)^ ^ 
oxo-2-(1-piperidinyl)ethyl]-4-piperidinecarboxamide; mp 160.1X (compound 172). 

(co 7KS 

^IJdSeti^ 
(C °7?d"mtS^ 
(C °TTd"e n thySino)-W 
197 ^dS3y°lam1no^ 

a n7dS?m^ 

155 IfdKeX°la^ 
( ~7LTi(T^^ 

pip ttdS 

^T^doK^^ 

(compound 186). Example 39 

188) /V-(2.6-dimethylphenyl)-4-(ethylamino)-1-(1 -methylethyl)-4-piperidinecarboxamide; mp 145.8°C 
(C °T°m^o 1 - 89 iyclopentyl^ 



45 



50 



A mixture of 11 parts of H3-bis(phenyi™tK 

wasi^aEd from acetonitrile. The product was filtered off and dned, vie dmg 5.7 parts s (78%) of 1 (3 
rminoThydroxypropyl)^ m P 156.2°C 



55 (compound 191). 

Example 41 



60 



A mixture of 5.3 parts of H3-lbis(phenylmemyl)-amino]-2-hydroxypropY^^ 
carts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was Jake" up. the 
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saturated with ammonia, as eluent. The pure fractions were collected and the *"^E?SdK 
oily residue solidified on triturating in 2,2'-oxybispropane. The produce was filtered off nridraAg 
2 67 parts (60.9%) of 4-(dimethylamino)-/V-<2,Wimethylphenyl)-1-l2-hydroxy-3-Hphenylmethyl)amino] 

propyl-4-piperidinecarboxamide; mp 130.7°C (compound 192). 

Example 42 _ 
A mixture of 20 parts of an acetaldehyde solution in tetrahydrofuran, 5.5 parts of 

hydroxy^wl^ 1 pa ,i° f n d « room 

of tWophene In ethanol and 120 parts of methanol was hydrogenated I at normal pressure and at room 
tJmpeSure with 2 parts of pa.ladium-on-charcoa.cata.yst 10%. After the ^«cu **™^*£3% 
was taken up, the catalyst was filtered off and the filtrate was evaporated. The oily i ^ue was pun lea oy 
column chromatography over silica gel using a mixture of trichloromethane and "f^J^ 10 J2 
volume) saturated with ammonia, as eluent. The pure fractions were collected and fluent was 
elated. The oily residue solidified on triturating in 2^'^ 

dried, yielding 1.87 parts (29%) of 1.(3-(diethylamino)-2-hydroxypropyll-4-(d.methylam.no) N (2,o- 
dimethylpheny»)-4-piperidinecarboxamide; mp 113.7'C (compound 193). 



A mixture of 1.7 parts of 4-{dimethylamino)-/V-(2,<3-dimethylp^ 
carboxaS 1 part of acetic acid and 120 parts of methanol was hydrogenated at norma lf^"' e a " d * 
room teC atie with 2 parts of pa.ladium-on-charcoal catalyst 10%. After the ^^JJ^ 
hydrogen was taken up, the catalyst was filtered off and the filtrate was eva ^^ d ™**^J^"l%£ 
taken ud in alkaline water and the product was extracted with trichloromethane. The e ^ rt ^ s r °. na E' 
filSid ana evaporated. The solid residue was crystallized from acetonitrile. Jhepnjdu** ^ J^red off, 
washed with 2,2'-oxybispropane and dried, yielding 0.51 parts (30% of ^(d.methyjam noKWCU * 
SmXirhenyl)-1-(1^,6-tetrahydro-2-pyrimidinyl^ mp 238.1 C (compound 



194). 

Example 44 



tX3rnpi6 'it 

A mixture of 7.2 parts of 1-(1-benzoylethyl>-4-(dimethylamino)-/V-(2^ 
carboxSe 0.6 partstf acetic acid, 160 parts of methanol and 100 parts of wate ^f^S 9 Aftefthe . 
norrnal pressure and at room temperature with 2 parts of platinum-on-charcoa catalyst 5%. After me 
Slx^Z^o^^n was taken up, the catalyst was filtered off ™ d **™™°™™™« a ^ 
The concentrate was treated with a dilute sodium hydroxide solution.The product was extrartedtwce wrth 
dichforomethane. The combined extracts were washed with water, dned^ltered and ^porated- The 
residue was purified by column chromatography over silica gel using a mixture of ^^^V^J 
methanol, saturated with ammonia, (93:7 by volume) as eluent. The first fraction was collertedand the 

eluTnt was evaporated. The residue was crystallized twice from ^"^'^^.^Pf^ 8 (4£U%> 
4^(dimethylamino)-/V^2,6-dimethylphenyl)-1-(2-hydroxy-1-methyl-2-phenylethylM-p.per.dine- 

carboxamide; 185.8°C (compound 195). 



Example 45 

A mixture of 1.4 parts of t ran s-4-(dimethylamino)-/V-(2,6-dimethy^ 
hexyllSSdinecarboxamide and 120 parts of methanol was hydrogenated at normal pressure ^and at 
room temperature with 1 part of palladium-on-charcoal catalyst 10%. After the calculated ^jountrf 
hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The »^ue was 
purified by column chromatography over silica gel using a mixture of tnchloromethane ' ™ d ^JJ™ 
by volume), saturated with ammonia, as eluent. The first fraction was collected and I the > ewem was 
elaborated The residue was stirred in 2,2'-oxybispropane. The product was filtered off U and fried/ yielding 
o£ i parts (34%) of f ra /,s-4^dimethylamino)-/V-(2,6-dimethylphenyl)-1-(4-hydroxycyclohexyl)-4-pipend.ne- 

carboxamide; mp 184.3°C (compound 196). 

In a similar manner there were also prepared: .!j:„.„„,hr.v a mirie- mo 

c/s-4-(dimethylamino)-yV-(2.6-dimethylphenyl)-1-(4-hydroxycyclohexyl)-4-piper.dinecarboxam.de, mp 

215 ^WimXlam1noMWdihydroxybuty 
mPl (W(!aTpKl-(^ 

carboxamide; mp 212.0°C (compound 202). 
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Example 46 



10 



15 



To a stirred and coded mixture of 
hydroxycyclohexyD-4-piperidinecarboxam.de, 2.05 jparts rt ^^"JJJJJ % as ^wed for 3 hours at 
dTchloroSethane were added ^^^SS 

room temperature. 4 Parts of methanol and watery Y was ^ by column 

layer was washed with water, ^JS^^J^SSSnmnm and methanol (97:3 by volume) as 

174.3X (compound 203). 

pipeSyllcyclohexyllbenzoate; mp 160.9»C (compound 205). 

To a stirred and cooled (ice bath, * T^^K^i 

dimethylphenyO-l^-hydroxycyclohexy.,^ of P 6 7 arts of (+)<l . m ethoxy-Q- 

pyridinamine and 260 parts of dich 1™™*™*™*? 'Schloromethane. The whole was stirred over 
(trifluoromethyl)benzeneacetyl chlor.de n65P« mcf. "JJJiS solution was washed twice with 50 
weekend at room temperature. 8 P^rts of methanol ^ ^Tje^o wa8 rified by co lumn 

srS5?^ and methano ' (98:2 by vo 88 

^The first fraction was collected and the e.uent was 
propanoU The product was filtered °f°^S 
ks-dimethylphenylJammocarbonyH^ 

acetate; mp 190.0°C,>9 = -*Jf™ *° dth Y e uent was evaporated. The residue was crystallized from 2- 
The second fracuon was L?"^«"J*; * TvfelSnaT.7 parts (13%) of (B + H2-f.4-(dimethylam.no)-4- 

acetate; mp i/o./ v## A5B9 — -rw.u*^*. \~ 
methoxy-a-(trifluoromethyl)benzeneacetatemp 200^0,^ 

methoxy-o-(trifluoromethyl)benzeneacetate mp 176.0 C, ^ - W-*> tc 
(compound 209). Example 48 

hvdroxy-[1,4'-bipiperidinel-1'-carboxylate, 7.0 parts of P ot a^"T L/anorated and 100 parts of water were 
was Sed and refluxed for 20 hours. The ^"^^ the product was 

added to the residue. The whole was concentrated to half rts ^°' um . e ;. ""x,^ ed a * d evaporated. The 
IxfrfcteS with dich.oromethane. ^S^SSSS^^ 

^'^-(dime^ 

180.6°C (compound 211). Example 49 , 

A mixture of 10 parts of an *ceta^ 
(dim«hylamino)-W2,6-dImeth^ norma , pressure an d at room 

of thiophene in ethanol 4% and 80 ^^^"^^'^StoVSie calculated amount of hydrogen 
temperature with 2 parts of ^ ^S^J evaporated. The solid residue was crystallized 
was taken up. the catalyst .was filtered , ofl f the «^ part. (68 .6%) of f ra n5-4-(dimethyl- 

Sno a ,S^» 
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In a similar manner there were also prepared: ...... . ... iatxt 

Il{dimethylamino»-/V-(2.6Kiimethylphenyl)-1 '^thyH1.4'-bipiperidineJ-4-wrboxam.de; mp 147-3°C 

<CO Xnsi(di^ 

mp 156.5°C (compound 215). 

A mixture of 3.9 parts of ^^imethylami™!^ 
cyclohexylJ-4-piperidinecarboxamide and 200 parts of methanol hydrogwated at ^^EKSSIrf 
at room temperature with 2 parts of palladium-on-charcoal catalyst 10%. ^ r Jheral^d^unto^ 
hydrogen was taken up, the catalyst was filtered off and the ifiltrate was ^^S^S^S^SSS^ 
in warm 2.2'-oxybispropane. After cooling, the precipitated product was filtered I off, dried a^P^.^ 
colunTchfomaTogmphV over silica gel using a mixture of trichlon>|^ 

ammonia (90:10 by volume) as eluent. The pure fractions were wllected and *e e »errt «ras WjJJ 

The residue was crystallized from acetonitrile.The product was ^^f^f^^^^^^\rS- 
1.94 parts (51.8%) of fra/is-1-(2-aminocyclohexyl)-4-<dimethylamino)-/V-(2,6-dimethylphenylH»-pipenain B - 

carboxamide; mp. 168.3°C (compound 216). 
mp. 131 .5°C (compound 217). 

To a stirred mixture of 1.2 parts of ^/is-^TrSn^ 
phen^pTridine^Smide^nd 50 parts of acetic acid were added dropwfee 03p^h»J«J 
anhydride. Upon completion, stirring was continued overnight at room temperature. Jhe^onmrxture 
was evaporated. Water was added and the whole was treated with a sod.um hydrox.de jnhtfon 
product was extracted with dichloromethane. The obtained emulsion J~SSS2J2TCJS3^ 
filtrate, the layers were separated. The aqueous phase was extracted with dichlorome^an&The «JJjy~ 
organic layers were washed with water, dried, filtered and evaporated. Jh« iS^^WdS 
acetonitrile for 2 hours. After cooling, the product was filtered off and dried ^J^£^SSS£^ 
parts (66.6%) of t ra /,s-1-l2-(acetylamino)cyclohexyl]^(dimemylam.no)-/V-(2,6-d.methy1phenyl)^-pipen 

dinecarboxamide; mp. 275.3°C (compound 218). 

In a similar manner there were also prepared: , ..n -i^s^oriHineearbox- 

frans-l42-(acetylamino)cyclopentyl]^(dimethyiamino)-/V^2,6^imethylphenylMiJipend.necarOox 

amide mp. 199.4°C (compound 219). 

To a stirred mixture of 2.6 parts of ^ns-^Tmlno^^ 
phenyD-4-piperidinecarboxamide, 1.35 parts of N,N-diethylethanam.ne and 75 parts of 
were added dropwise 0.9 parts of methanesulfonyl chloride while cooling. Upon completo^ shmng was 
continued overnight at room temperature. Trichloromethane was •^^g^SSZSSSSS 
washed once with water. The organic layer was dried, filtered and ^f^^^^f'^^SSS^ 
from ethanol. The product was filtered off and dried, yie ding 2 48 P^W^.'"* 
aminoJW.MimemylpheriylM-^ P 
234.6°C (compound 220). 

carboxamide; mp. 269.7°C (compound 222); and ......«._,. „ , u n ^ ^riHmwarhox- 

- ^n5-1-l2^benzoylamino)cyclohexyl]-4-(dimethylamino)-/V-(2,6-dimethylphenyl)-4-pipendinecarbox 

amide mp. 248-9°C (compound 223). 

To a stirred solution of 3.16 parts of 'ra™?^ 
phenyD-4-piperidinecarboxamide in 160 parts of water were added dropw.se H5.52 
hydrochloric acid. Upon completion, a solution of 8.16 parts of potass.um cyanate in 40 parte * w * er ™** 
added dropwise. Upon completion, stirring was continued for 10 days at room ?W^S3^S25 
mixture was treated with ammonium hydroxide. The product was extracted twice 

The organic layer was washed with water, dried, filtered and evaporated. The residue was^g teed t rom 
acetonrtrile. The product was filtered off and boiled in acetonitn e. The product <^££h!LSSS£E 
and dried, yielding 0.77 parts (22%) of r ran S -1-[2-[(aminocarbonyl)aminolcyclohexyl]-4-(d.methylam.no) N 
(2,6-dimethylphenyl)-4-piperidinecarboxamide; mp. 243.2°C. (compound 224). 
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10 



15 



20 



30 



35 



piperidinecarboxamide were dissoh/ed ,n 80 pa J^STSSSTSKtI. mixture was stirred in that toe 
while stirring. Then there were added ipartt of ^^J'^ °^ n sp ^ nta ' neous |y to room temperature. The 
bath overnight while the temperature was _altowed Ito Wltn trich | or omethane. The combined 
reaction mixture was evaporated, cooled and ^^^^S^by column chromatography over 
extracts were dried, filtered and evaporated. ^^^SXith ammonia, (97:3 by volume) as 

£er^<^10%.Af»*.c^^ 

and the filtrate was evaporated. The residue Ji* sodium chloride end extracted wnh dichloto- 

otchloromethar*. The euueous phase ™* """^^^^The residue was purified by rrfumr. 
memane-Thearmblnedextrartt.^^ methanol, eaturated wjh 

amide; mp. 170.8X. {compound 226). 

dinecarboxamide as a residue (compound 228). 

AmlxUtra^parieoftra^dl^^^ 

KZoen wee token up. the cetalyet was MM I ofl end Oh ^™™^ ch J one0ia „ a „d methenol 
purified by column chtometography °™ r "''^'^"'^.Sonewera oollected end the efuentvraa 
saturated with emmonia (96:S ^*™^tS!^^!toTSS«« « IM ™' °" and '"'"H 



pW^eSoSnSetmp. (oonpound 229). 

dinecarboxamide mp. 16S.PC (compound 2311. 

To a srirred aoludon of , A per* of ^S^^—MJJ^S 

3-S3KS5S^^ ~ mp - 

219.8°C {compound 232). gQ 

* A mixture o, .-J. - -ff 
K^rolanoVr^ 

to crystallize. The product wee °« 8 "^»Sed^ an" ^ryatelliaed again from 144 pans of a 

a 2-propeno! (60:50 by volume). The Product wo a «t eretT on era ^^^^^^.eJ,- 

mlxhira of — -2=SSSSi5? ^» - %5£££**~£ «-HMB-.R-)l • 23 - dihyd~xy- 

buStt^ 
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treated with sodium carbonate. The product was extracted twice with d ! ch,orome * an ^P , r ^ e b '^ 
oraanicZers were washed with 50 parts of water, dried, filtered and evaporated The residue was 
SLed?ron^propanol. The product was fiitered off and dried in a ^V^**^ 

mp. 167.8°C; [alsw = +2.37° (c = 1% in methanol) (compound 234). 

A mixture of 10 parts of ^s-A-tdimethyS^ 
solution was allowed to crystallize. The product was filtered off and re^ 

sen 304 288 and 240 parts of a mixture of acetonitnle and 2-propanol 150.50 Dy voiumej. ? rbox . 
amide (+)-[R-(R*,R*)]-2,3-dihydroxybutanedioate (2:1); (al 589 = +7,8156° (c - 1% in CM 3 un, ico f 



235) 

A solution of 3.49 



oarts of (+Hrens^(dimethylamino)-VW2,6^imethylphe 
hexy.)-4-piperi^^^ 

Sed with sodium carbonate. The product was extracted 

extracts were washed with 80 parts of water, dned, filtered and evaporated. The ^ u f^^ * methyl . 
from 2-propanol. The product was filtered off and dried, y.eld.ng 2.09 parts (71%) of ^JJJ^^™"^ 
amino)-V(2,6^imethylphenyl)-1-(2-hydroxycyclohexyl)^iperid mp. 167^C (compound 



236). 

Example 60 



To 80 parts of 2-propanol (which were cooled to -5°C) were added 3.4 parts ^ me *anam.ne. 6 -6 Parts 
of acetic acid were added dropwise at 0>C. Upon completion, the whole was stored for 15 <™^«™£ 
temperature. After the addition of 14.05 parts of ethyl ^^V^SSSSSS!!^ .'SSidSdtS 
tinued for 30 minutes at room temperature. 10 Parts of 2-.socyano-1 ^'^Y 1 Jf^" 8 K of 

the whole was stirred for 3 hours at reflux. The reaction mixture was evaporated, V" 6 ^.^^ 9 ^, 0 ; 
ethyl S-tacetylmethylaminol-S-K^e-dimethylphenyDaminocarbonyll-l-pipendmecarboxylate as a residue 

^Tmixfurfof 28 parts of ethyl 3-(acetylmethylamino)-3-l(2^ 

dinecarboxylate, 30 parts of potassium hydroxide and 100 parts of 2-propanol was ^^"JJfSJ 
overnight The reaction mixture was evaporated. The residue was taken up in water th ree 
latter was evaporated each time. The product was extracted twice w.th d.chloromethane The combined 
extracts were washed ojice with water, dried, filtered and evaporated. The residue was Punfiedby column 
chromatography over silica gel using a mixture of trichloromethane and methanol (93j7W™J^- 
Saturated wi* ammonia, as eluent. The first fraction was co lected I and the eluent was evaporated L The 
residue was stirred in 2,2'oxybispropane, yielding 8.52 parts of /V-(2,6-dimemylphenyl)-3-(methylam 

^aX^ of 8.52 parts of "-(2/;^ 

piperidinecarboxamide, 6.79 parts of /V,/V-diethylethanamine and 300 parts of ^h' 0 ! 0 ^^ 3 ? 8 ^ 
added dropwise 6.3 parts of (phenylmethyl) carbonochloridate at 0»C. Upon completion, stirring was 
continued first for 2 hours in an ice-bath and further overnight at room temperature The reaction^ mixture 
was washed twice with water. The organic layer was dried, filtered and evaporated. The ra s »due was 
purified by column chromatography over silica gel using a mixture oi tnchloromethaneandmethanol (9^.4 
by volume) as eluent. The first fraction was collected and the eluent was eyaporatec I. The £ s '^ 8 J 3 * 
solidified in 2,2'-oxybispropane. The product was filtered off and dned, yielding 10.7 parts (82/o) or 

^l^^^^^t^ were suspended in a solution of 10.2 parts of <Pheny£e^^^ 
dimethy.phenyl)aminocamonyl]-3-(methylam^^ 

This suspension was added portionwise to a stirred and cooled mixture of 7.55 parts f^^hnSc 
solution 40% in water, 9.44 parts of a sulfuric acid solution 3M and 90 parts of tetrahydrofuran atabout 10°C 
and at a pH below 5 (exothermic reaction: temp, rose to about 30?C) Upon co ^P l8 t ,on '.^ r a n ^ d ^ 
continued for 3 hours at room temperature. Water was added and the whole was treated Iwrth t . sodmm 
nydroxide solution 50%. After stirring for 5 minutes, the layers were separated and I the >4^l*££ 
extracted with dichloromethane. The combined organic phases were evaporated and the ^JJJJgflfS 
up in trichloromethane. The organic phase was washed w.th water, dried,i R tared an Jf^P^^ 
residue was purified by column chromatography over silica gel using a mixture ^^^^^^ 
methanol (96:4 by volume) as eluent. The pure fractions were collected and the eluent was eva porated 
yielding 11.52 parts of (phenylmethyl) 3-(dimethylamino)-/V-[(2,6-dimethylphenyl)aminocarbonyl]-1-pipen 
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10 



^^^^^^^^^^^^^ 

3-piperidinecarboxamide (compound 241). Dart s of 3-tdimethylaniino>-A/-(2,6-dimethYl- 

A mixture of 1.2 parts of 7-oxabicydo[4.1.0]heptane, 2.75 p a ^^^°"" 1 " n ! l , ,50.50 bv vo | ume ) was 
phenySSSperidinecarboxamide and 45 parts of a ^^^^^^JSXZ^^B. 
birred andVefluxed overnight The ^ction mixture was SSTSS dried, filtered and 

£p?r«^ 

"st 

Mro^^ m P- 174 -°° C < com P° und 242K 



A solution of 9.88 parts of (phenylmethy.) 

f5 piperidinecarboxylate and 0.9 partsof P 0 ^^ 6 "^ ^^Sr stlrnng for 2 hours at 100"C. 
birred and heated slowly .n an oil-bath to 100*C over a 1 hour penoa. ^ne g 140 o C . T he 
another 0.9 parts of poly(oxymethylene was added ^f n ^^ S ^™~ rated in vacuo and the oily 
whole was further stirred^overn.ght «"£C^wi ^^ionvras washed with 100 parts of water, 
residue was dissolved m 375 ^^^^^^^J^S^oTQB^BSBi^fBy^^^ 

20 The aqueous phase was extracted with tnchloromethane. i ne ^™ B "'" ti * : K , 75 of 2( 2'-oxybis- 
water?dned, filtered and evaporated. The oily !£*" e stirred with 

residue (compound 243). 
{compound 244). 

A mbduro of e p.* of '-"^S^^tlX^^ 
decane^arbowlate and 120 |M of ' SiSlSTSSTthi amount of hydrogan 

1 3 8-trlazaspico(43]<loeao-»K>na as an oily reaiduo (compound 246). 



45 



A solution of 1.33 parts of 7—bicy^ 
U.8-triazaspiro[4,5]decarM-one in 24 parts of e hanol ^ T^?solld residue was purified 

oil-bath (110X) for 24hours. The '~^'^™7'^^*toSm^ane and methanol (97:3 by 



so 247). 

Example 64 



55 



60 



* M o. 4 p.* - 2SB^SS22fiSt5S!S.^^ 

decan-4-one, 1 part of a solution of th.ophene ^ ethanolBTb anc i p , , 1Q%> After the 
at norma, pressure and at ™om temperature with 2^*£flta2 °S J^JSRL evaporated, 
calculated amount of hydrogen was taken up. toe "JJ^^J^J^n- a mixt ure of trichloromethane 

«h^1 nSSKw AW-***.""*™ mp. 114.2-C (compound 249). 
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To a stirred mixture of 8.25 parts of 4-(dSyiam^ 
amide! 6 36 parts of sodium carbonate and 180 parts of tetrahydrofuran were added dropwise ^ Jf 8 °* 
Xoroacetonitrile. Upon completion, stirring was continued overnight at reflux. After * e 
Precipitated product was filtered off and washed with trichloromethane. The organic ^™£*™*L 
mered and evaporated. The residue was solidified in 2,2^oxybispropane. The Plated product was 
fi le ed off and crystallized from a mixture of trichloromethane and methanol (95:5 by vo The 
product was filtered off anddried, yielding 6.53 parts [&2%)afUw^e^\W*™W* mm WZ& 

oxamide and 320 parts of methanol saturated with ammonia was hydrogenated at normal P^ ure and a ^ 
2FC with 3 parts of Raney-nickel catalyst. After the calculated amount of hydrogen was ; taken up, *e 
catalyst was filtered off and the filtrate was evaporated. The residue was stirred ,n 2.2<-oxyb ^P^' ™*. 
ploductwas filtered off and purified by column chromatography over silica gel using £ 
methane and methanol (90:10 by volume), saturated with ammonia, as eluent. The firet fraction was 
collected and the eluent was evaporated. The residue was stirred in ^-oxybispropane. The product^ was 
fiTtered off and dried, yielding 5.14 parts (84%) of l-(2-aminoethyl)^Mdimethylam.noWZ6-dimethyl 

Phe Trnt« 

methane. The solution was dried, filtered and evaporated. The residue was purified by co umn chroma^ 

Sphy over silica gel using a mixture of trichloromethane and methanol (93:7 by volume), 

ammonia, as eluent The first fraction was collected and the eluent was ^P 0 ^;^, 6 ^^!,^ 

crystallized from acetonitrile. The product was filtered off and drie d y.e ding 2 ^P^^^J^. 

(dimethylamino)-/V-(2,6Klimemylphenyl)-l42-l(2-hydroxycyclohexyl)am 

amide; mp. 141 .8°C (compound 252). 



30 Claims 

1. A chemical compound having the formula 



OR 1 



40 



L-N 2 
VCH, 7 N-R 

R 



so 



60 



a pharmaceutically acceptable acid addition salt or a possible stereochemically jsomeric i*™**™*' 
wherein one of the hydrogen atoms within the radical -C,^- or -CH^ may be replaced by hydroxy, 
lower alkyloxy or lower alkyl; and wherein: . 

m and n are each the integer 1, 2 or 3, the sum of m and n being 3 or 4; 

R\ R 2 and R 3 are each independently selected from the group consisting of W^J^JJ 
(aryl)lower alkyl and lower alkylcarbonyi; or R 1 and R 2 when taken ^^^T^^SS^r, 
function; or R 2 and R 3 . taken together with the nitrogen atom, may form a 1-ptpend.nyl. 1-pyrroiioinyi or. 

4-morpholinyl radical; 

uiVmem^r selected from the group consisting of hydrogen; pyrimidinyl; ^^^^Sd 
tetrahydropyranyl; dihydroindenyl; lower alkenyl; (aryl)Iower alkenyl; ^cloalkenyl optionally subrtituted 
with a y hydroxy or an oxo radical; cycloa.ky. optionally substituted wi ? up to tworadica. 
group consisting of lower alkyl, substituted lower alkyl. a radical of f ormula ™£™ ™ d 
lO-CO-R 5 , a radical of formula — NR 8 R and a radical of formula -NH-CO-* . wherein sa.a 
substituted lower alkyl is lower alkyl being substituted with a member selected from the group 
of (lower alkyDcarbonyl, (lower alkyloxy)carbonyl, amino mono- and d.(lower a^amine. J JWjgJ 
lower alkyl or aryllower alkyl. R s is lower alkyl, aryl, or aryllower alkyl, wherein up to two hydrogen radicals 
in the lower alkyl part of the said aryllower alkyl radical may independently be 'replaced by ' 
selected from the group consisting of lower alkyloxy and trifluoromethyl, R 8 is hydrogen lower J»¥W 
lower alkyl, lower alkylsulfonyl, or hydroxylower alkyl, R 7 is amino, lower alkyl, ar/l, lower alkyloxy. or aryi 
lower alkyl and R 8 is hydrogen, lower alkyl, hydroxylower alkyl, or aryllower alkyl; 
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a radical of formula 



I 11 (a) 

-C H, -C— C H -R 

5 8 2s 1 10 

R 

. M ,o 9 en lo».. *J «X°^ "awSnW. "Yj"** TX^M 



75 



20 



luaio-yr 

a radical of formula Q 



1 ia w 

Q 12 



hydroxy; and 

a radical of formula 



£V 3 



30 



35 



40 



45 



a) amidating a carboxylic acid of formula 



50 



55 



^ch 2b -\ ,C-0H (II) 
n 2n , 3 



or a halide. anhydride, or ester derivative thereof, with an amine of formula 
so HN— Ar (|H) 

R 1_a 

, w far R 1 and R 2 provided that R 1 and R* combined, do not 
55 whereinR-andR^areaspreviouslydescnbedforR andR,prov 
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form a methylene radical, in an appropriate reaction-inert medium, thus yielding a compound of formula 

0 R W 



II I 

^-C H„ -v X-H-Ar 
L-N m f\ 2-a d-a);or 

R 



to 

b) amidating an intermediate of formula 

L-N n m C 

q 2n l7v 0 
R 



(IV) 



20 with an amine of formula (III) in a suitable reaction-inert medium thus yielding a compound of formula 

OR 1 "* 

25 L _/ * *n V (I-a-1); or 

H„ — ' N NH 
n 2n 



k 3 

50 c) condensing a ketone of formula 



35 

with an amine of formula 



40 

and an isonitrile of formula 

45 



L ./- C - H ^"Vo <'> 



R 2-. 

/ 

HN 

\ 

R 3 



CN— Ar 



(VI) 



(VII) 



in the presence of a suitable anion, in a suitable reaction-inert medium, thus yielding a compound of 
formula 

0 

L _j, m 2m Y (I-a-2); and 

^ch/Vr h 

n 2n | 3 

55 * 

optionally 

i) cyclizing a compound of formula 

/C H, ^\ vC-NH-Ar 
L-N m 2m (I-a-l-a) 

^ C V N-H 
n 2n | 3 

65 R 
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with formaldehyde or a polymeric form thereof, in a suitable reaction-inert medium, thus yieiding a 
compound of formula 

0 
II 

5 L-N n 2m C I < I ~ b >J or 



a 2n | 3 
R 



w ii) N-alkylating a compound of formula 



is h-n ra c; 



OR 1 



H„ — ^ m-R 
n 2n | 3 

R 

ro with a reagent of formula ^ (YIU) t 

said W being an appropriate leaving group, in a suitable reaction-inert medium, thus yielding a compound 
of formula 1 
25 OR 

II I 

1 ^ C m H 2nTV C " N " Ar < W) 
H„ N-R Z 

so n 2n . 1 3 

R 

wherein L 1 is as Dreviously described for L, provided that L 1 is other than hydrogen; or 

[n! reductfveW K ^alkylating a compound of formula 0-c) with an appropriate carbonyl-compound of 

35 formula L r -C-0 (,X) 

in a suitable reaction-inert medium, thus yielding a compound of formula 

40 0 Rl 

"^C H ? A-R 2 
11211 R 3 

wherein L 2 is as previously described for L, provided that L 2 is not hydrogen or a radical °* formu, *£> a " d 
^=0^0 is a S^pound formula L'-H, wherein a-CH*- radical is oxidated to ' ^mt? 
so iv) condensing a compound of formula (l-c) with an appropriate cycloalkanone of formula 

CH 2\ 

C=0 W » 



55 

thus yielding a compound of formula 



A' 



Vn' m ' w "C 



OR 1 
I I 



A* n 2n | 3 

50 



\ / ^-C H„ N-R 
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in a suitable reaction-inert medium; wherein in (X) and (»-f>. A; token together with the ethanediyl 
respectively ethenediyl radical, represents a cycloalkyl. respectively cycloalkenyl rad.cal optionally 

■rSrSSSS 7SSSSfSt^L O-fl with an appropriate reductive agent, gy-jf^ 
5 compound of formula (I) wherein L is a 5 or 6-membered cycloalkyl radical opuonally substrtuted with 
hydroxy or carbonyl; or 

vi) condensing a compound of formula (I — c) with a reagent of formula 

v_- ch 

in a suitable reaction-inert medium, thus yielding a compound of formula 

is 1 

XH 0 R A 

I II I 

^ CH S- C H ^ /C-N-Ar 

A ^CH-N m 2m X 2 (I " g) 

R 



25 



30 



wherein A, taken together with the ethanediyl radical, represents an optionally su b^Srf£eS 
radical and X is O or NR» said R 1S in combination with N, forming an appropriate substituent of the said 

^ C '°vKnleSg 0 acompound of formula (I), wherein L is an aryl.ower alkyi ^^S^nTitobte 
formula (I), wherein L is a lower alkyloxycarbonyl radical with an appropriate carbonohalidate in a suitable 
reaction-inert medium; or 

viii) converting a compound of formula (I — d) into a compound of formula 

OR 1 

^S» H 2m^/-«- Ar (I-c) 
R 

M with a suitable reagent for converting tertiary amines or amides into secondary amines; and optionally, if 
40 52153*. compounds of formula (I) into a tj^P^'V^^^'SSl'SJjS 

form by treatment with an appropriate acid or. conversely, converting the acid-addition salt into tne 

base form with alkali; and/or preparing stereochemicaily isomeric forms tnereot. „.i„h«o/tV4- 

base form w tn a . preparing 4-{dimethylaminoWV-{2.6-dimethylphenylH 
« piperidiLaSSamide. Characterized by the reaction of 7-oxabicyc. O l4.1.0]heptane with ^dimethyl 

characterized by mixing an effective amount of a compound as claimed in any one of claims 1 to 4 with 
inert iaA e compound as claimed in any one of claims 1 to 4 for use as an antiarrhythmic agent 
Patentanspruche 

1. Chemische Verbindung mit der Formel 



so 



55 



or 1 
i 



/*C H, N X-N-Ac 
L-N » 2 «\f < X >' 
V C H, y/ N-R 

R 

65 pharmazeutische annehmbares Saureadditionssalz oder mogliche steriochemisch isomere Form hievon, 

51 



10 



IS 



20 
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worin eines der Wasserstoffatome innerhalb des Restes -CJW- oder-C^- durch Hydroxy, Nieder- 
alkvloxv oder Niederalkyl ersetzt sein kann; und worin: hotraot- 

dinyl-, 1 -Pyrrolidinyl- oder 4-Morpholinylrest ausbilden konnen; 

L iaTei^SSehTdas aus der Gruppe ausgewahlt 1st, die aus Wasserstoff; Pvrirnidiny.; TJ«f*£ 



einem Rest der Forme! 



2S 



30 



R 9 

-C H, -i-C H, -R 11 (0 
8 2s 1 1Q r 2r 

R 



40 



WaSSoff.^roxi. Nteaeralkylow. Airfoxy. A^niedefalk^xy, Cysjo, Amino, Mono- ""J^J* 1 ,. 

Cycloalkyl gewunschtenfalls durch einen Hydroxyrest substituiert ist; 
einem Rest der Formel 

I' (b) 

worin R« fur Niederalkyl. Niederalkyloxy, (Aryl)niederalkyloxy, Aryl oder gegebenenfalis durch Hydroxy 
substituiertes Cycloalkyl steht; und 



einem Rest der Formel 



R 14 



SO 



worin R^furWasserstoff, Niederalkyl. Niederalkoxycarbonyl oder l(Ary.)niederalkyloxy]carbonyl steht und 

oet^t^ mrt bis » 3 Substituenten, Jeweils unabhSngig 

ZSE^JZ*^*^ aus Niederalkyl Halogen, Hydroxy, Niederalkyloxy Tr,fluorrne^yl 
S Mono- und Di(niederalkyl)amino und Nitro bestehenden Gruppe, substrtu.ert IS t und «orw i der 
A^sdmck "Niederalkyl" gerade und verzweigtkettige gesattigte Kohlenwasserstoff reste m 1 1 1 b.s6 Kohlen 
iSStome . bezeichnen soil, der Ausdruck "Niederalkenyl" sich auf Alkenylreste ^ 3 ^ ^ Kohlenstoff- 
Somentezieht, der Ausdruck "Cycloalkyl" generisch fur Cyclopropyl, Cyclobutyl, CyclopentyJ und Cyclo- 
h»wi £eht- und der Ausdruck "Cycloalkenyl" sich auf Cyclopentenyl und Cyclohexenyl bezieht. 
^hemlscne ■«* Anspruch 1. worin R 1 fur Wasserstoff steht und Ar 2.6-Dimethylphenyl 

b6d 3*Chemische Verbindung nach Anspruch 1. worin R 1 Wasserstoff ist, Ar fur 2,6-Dimethylphenyl steht 
65 und L gegebenenfalls durch Hydroxy substituiertes Cycloalkyl darstellt. 



ss 



60 



52 
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4 Chemische Verbindung nach Anspruch 1. worin die Verbindung der Formel (I) 4-(Dimethylamino)-N- 
(2 R-dimethv!Dhenyl)-1-(2-hydroxycyclohexyl)-4-piperidincarboxamid ist «, on |nstens 

5 Smazeutische Zusammensetzung, umfassend je Dosiseinheit e.ne w.rksame Menge wenigstens 
einer Verbindung, wie in einem der Anspruche 1 bis 4 beansprucht. ^.iarrhvtmisch wirksame 

s 6 Pharmazeutische Zusammensetzung, enthaltend je Dosisemheit erne ant "^KSiSSai" 
Menge von trans-4-(Dimethylamino)-N-(2,6-dimethylphenylH-(2-hydroxycyclohexylH-pipend.ncar 

b ° X 7 m Verfahren zur Herstellung einer chemischen Verbindung. wie in Anspruch 1 beansprucht. gekenn- 

zeichnet durch 
to a) Amidieren einer Carbonsaure der Formel 



' C m H 2»X/ C -° H (ID 



15 



n2n , 3 



20 Oder eines Halogenids, Anhydrids oder Esterderivats hievon, mit einem Amin der Formel 

HN-Ar m 
Ft 1 - 

25 worin R 1_B und R 2 " a wie zuvor fur R 1 und R* beschrieben definiert sind, mit der MaBgabe. d . a *£" n *5iSn* 
Tmrnengenommen nicht einen Methylenrest ausbilden. in einem geeigneten reakfons.nerten Medium 
unter Ausbildung einer Verbindung der Formel 

30 0 R 1 "* 

II I 

35 n 2n 1 3 

R 



40 



0de b) Amidieren einer Zwischenverbindung der Formel 



H ^ ^ 

45 n 2n 1 3 Xq 



mit einem Amin der Formel (III) in einem geeigneten reaktionsinerten Medium unter Ausbildung einer 
Verbindung der Formel 



50 0 R 1_a 



55 n 2n 



oder 

so c) Kondensieren eines Ketons der Formel 



C H„— ' NH 



3 



65 



L . N ^ C » H 2»^ C . 0 (V) 
n 2n 
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mit einem Amin der Formel R2 _ a 

/ 

4 

\ 



R 3 

und einem Isonitril der Formel (VII) 

CN — AT 

" » 0=,^ e,„es g ee, 9 ne»n An.™ in „ n . m — *— Medium _ MsbOd.-., 

elner Verbindung der Formel 

0 

_ Stmhm^J**-* (1—2) 

n 2n | 3 
R 

und gewQnschtenf alls 

i) Cyklisieren einer Verbindung der Formel 

8 

L-N m C 

^ch/ n n-h 

n 2n | 3 
R 

^ mit Forma.dehyd oder einer polymeren Form hievon, in einem geeigneten reatoions-inerten Medium, unter 
Ausbildung einer Verbindung der Formel 

0 
U 

35 /CH, yC-N-Ar 

L-N " 2m cf I (I ' b) 
H, N J 

R 

40 ii) N-AlkyHeren einer Verbindung der Formel 

OR 1 



H-N 



z-C H, ~n H-N-Ar , T __-« 



n 2n | 3 
R 

so mit einem Reagens der Formel (y,,^ 

L — W 

worin W eine geeignete Leaving-Gruppe darste.lt. in einem geeigneten reaktions-inerten Medium unter 
Ausbildung einer Verbindung der Formel 

0 R 1 

/■C L -\ C-N-Ar __ 3N 

L -N ■ ** & , (I - d) 

R 

worin L' wie zuvor fur L angegeben definiert is, mit der MaBgabe, da* V eine andere Bedeutung a.s 
65 Wasserstoff hat; oder 

54 



to 



IS 
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iii) reduktives N-Alkylieren einer Verbindung der Formel (K-c) mlt einer geeigneten Carbonyl-Verbin- 
dung der Formel L r_ C -0 (IX) 

in einem geeigneten reaktions-inerten Medium unter Ausbildung einer Verbindung der Formel 

OR 1 
II I 

« /"C H. -\ X-N-Ar 



25 



30 



40 



H„ V-R 



n 2n | 3 



R - 



worin L 2 wie zuvorfur L angegeben definiert ist, mit der MaBgabe, daB L 2 nichtfQr VVasserstoff oderjinen 
?est der Formal (b) stent und worin L^C-O eine Verbindung der Formel L 2 -H ist, wonn e.ne -Wr 
Gruppe zu einem Carbonylrest oxidiert ist; Oder . . . . ^ rv„a- a iv»nnn der 

iv) Kondensieren einer Verbindung der Formel (l-c) mit einem entsprechenden Cycloalkanon der 



Formel 



50 



60 



c 



2\ 

c=o W» 



"A' 

in einem geeigneten reaktions-inerten Medium unter Ausbildung einer Verbindung der Formel 

,1 



( 



«3 

35 R 



0 R J 

CH H 1 

^C-N m 2m C , (I-O 
A* n 2n i - 



wobei in den Verbindungen der Formeln (X) und (l-f) A', zusammen mit dem EthandiyH bzw. E^endiyl- 
rest, einen Cycloalkyl- bzw. Cycloalkenylrest bedeutet, der gegebenenfalls durch Hydroxy oder Carbonyi 

SUb TRe e d rt u2e ; rln d einer Verbindung der Forme, (l-f) mit einem erttsprechenden ^^^SL 
Ausbildung einer Verbindung der Formel (I), worin L einen 5- oder 6-gliedngen Cycloalkylrest bedeutet, oer 
gegebenenfalls durch Hydroxy oder Carbonyi substituiert ist; oder 

vi) Kondensieren einer Verbindung der Formel [\— c) mit einem Reagens der Formel 



✓ CH — X 
.CH 



in einem geeigneten reaktions-inerten Medium unter Ausbildung einer Verbindung der Formel 



XH OR 1 



55 A ^CH-N m C - 

^CH,^ N-R 

R 



worin A, zusammen mit dem Ethandiylrest, einen gegebenenfalls substituierten ^ c,oa, ^^^JJ? 
und X fur Sauerstoff oder NR 15 steht, wobei der Rest R 16 , zusammen mit N, einen entsprechenden t>uDsti 
tuenten des Cycloalkylrestes darstellt; oder j.-_»«iit mit einem 

vii) Oberfuhren einer Verbindung der Formel (I), worin L einen Ar^nie^fcyl^.ar^mrtgnw 
geeigneten Carbonohalidat in einem geeigneten reaktions-inerten Medium in eine Verbindung oer i-ormei 



yociyncicii mviiuiimiiviu* w»« . w . . a 0 ■ ■ — 

(I), worin L einen Niederalkyloxycarbonylrest bedeutet; Oder 

55 



10 



IS 



20 
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viii) Gberfuhren einer Verbindung der Formel (l-d) in eine Verbindung der Formel 

OR 1 

v-C H„ -n X-N-Ar 
HH m 2m c' , CI-c) 

n 2n | 3 
R 

mH einem geeigneten Reagens zur Umwandlung tertiarer Amine oder Amide in sekundare ^J^iS? 
£S2S3 ? OberfOhren der Verbindungen der Forme. (I) in einc .tM* ™£%££$X 
totfsche Saureadditionssalzform durch Behandlung mit einer entsprechenden Saure, Oder u ^ewim, 
OterSLn d^Sau^Sitionssalzes in die f reie Basenform mrt Alkali; und/oder Bererten stereochem.sch 

'^TverS^^^^^^ 

4-piperSncarboxamid, gekennzeichnet durch die Umsetzung von 7-OxabicYclol4.1.0]heptan mrt 4-(Di 

5 und 6 beansprucht, gekennzeichnet durch Vermischen einer wirksamen Menge einer Verbindung, wie in 
Pinem der AnsDrOche 1 bis 4 beansprucht, mit einem inerten Triger. 

To VerWndung, wie in einem der Anspruche 1 bis 4 beansprucht, zur Anwendung als em antarrhyt- 

misches Mittel. 



25 Revendications 

1. Compose* chimique ayant pourformule 



R 1 
I 



L-N C , U 

VCB, ,/ N-R 
^ o 2n' | - 

R 

35 ieurs sels d'addition d'acides convenant en *^*J™ ^£^£ZSStt 
possibles; ou un des atomes d'hydrogene, dans le radical — C m H 2m — ou — ^n*, , P««« v 
un hydroxy, un alkyloxy inferieur ou un alkyle inferieur; et ou: 

1-piperidyle, 1-pyrrolidinyle ou 4-morpholinyle; 

f .STc^SiS* .holt, dans >e group, constituo par l-hydrogeno; un pyrte*llnyl« «• J*"**^ 

Semerrt^ubSpar jusqu'S deux radicaux choisis dans le jjroupe constrtu^runaH^e infeneur. un 

ou un aryl-alkyle inf6rieur; 
60 un radical de formule 

R 

- C 8 H 284- C r H 2r- Rl1 < a > 



45 



50 
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dans laquelle r et s sont independamment 0 ou un entier de 1 a 6 indusivement, R est un hydrogfene ou u 
hydroxy, R 10 est un hydrogene, un alkyle inferieur ou un hydroxyalkyle inferieur et R est un I hydrogene. un 
Rdmxy "n alkyloxy inferieur, un aiyloxy. un aryl-alkyloxy inferieur un cyano, un amino. ^n mono ou 
3Hallcynnferieur)amino, un arylamino. un mono ou di(ary1-alkyl ^"^Z^T^^S^^ 
mono ou di(alkyl inferieur)aminocarbonyle, un 1-piperidyle, un 4-morphol.nyle, un ^Py^^^" 3 ^',, 
"minocarbonyle, un 1-piperidylcarbonyle, un 4-morpholinylcarbony e, un ^^^^t^. 
falkyloxy infeneur)carbonyle. un arylcarbonyle, un aryle. un cycloalkyle un ^^^^S^^^ 
altyaminocarbonyle, ledit cycloalkyle, dans la definition de R , etant facultativement substitue par un 



radical hydroxy; 

un radical de formule 

O 



12 



(b) 



dans laquelle R" est un alkyle inferieur, un alkyloxy inferieur, un aryl-alkyloxy inferieur, un aryle ou un 
cycloalkyle facultativement substitu6 par un hydroxy; et 
un radical de formule 



R 14 



R 13 (O 



dans laquelle R 13 est un hydrogene. un alkyle inferieur, un (alkyloxy inferieurjcarbonyle ou un (aryl-alkyloxy 
inferieur)carbonyle et R 14 est un hydrogene, un hydroxy ou un alkyloxy infeneur; 

ou un aryle 1st un phenyle facultativement substitue par jusqu-a ^i 8 , 8 "^' 1 " 3 "^^ tnXtoxy 
pendamment dans le groupe constitue par un alkyle inferieur, un halogeno, un hydroxy, un alkyloxy 
fnferieur, un trifluoromethyle, un amino, un mono ou di(alkyl inferieur)amino et un nrtro, et oule terme 
"alkyle inferieur comprend les radicaux hydrocarbones satur6s drcnts ou rarnrftes ayant 1 a 6 atomes de 
carbone, le terme "alcenyle inferieur" designe les radicaux alcenyles ayant 3 a 6 atornes^ J «rtone, e 
terme "cycloalkyle" designe de facon generale cyclopropyle, cyclobutyle. cyclopentyle et cyclohexyle et le 
terme "cycloalc6nyle" designe cyclopentenyle et cyclohexenyle. R-dim6thvl- 
2. Compose chimique selon la revendication 1, oil R' est un hydrogene et Ar est un 2,6-d.metnyl 

PH6 ^Compose chimique selon la revendication 1, ou R 1 est un hydrogene, Ar est un 2,6-dimethylphenyle 
et L est un cycloalkyle facultativement substitue par un hydroxy. .„»__, ^./HSm^thviamino)- 

4. Compose chimique selon la revendication 1, ou le compose de formule (I) est le 4-(dimethylanmno>- 
40 N-(2.6-dimethylphenylM-{2-hydroxycyclohexyl)-4-piperidinecarboxamide. . un 

5. Composition pharmaceutique comprenant par dose unitaire une quantite efficace d au moms un 
compose selon I'une quelconque des revendications 1 h 4. rt.™-,-!-,, efficace de 

6. Composition pharmaceutique comprenant par dose unrta.re une q^"^.^ 3 ^^"^" 
trans^(dirnWamino)-N-(2,6-dimethylph6nyl)-M2^ 

7. Precede pour preparer un compose chimique selon la revendication 1, caractense par 
a) I'amidation d'un acide carboxylique de formule 



45 



i 



L-N -' 2 «V < IX > 



55 



60 



ou d'un halog6nure, anhydride ou ester en derivant, avec une amine de formule 

HN— Ar 



(III) 

R 1-a 



dans laquelle R'- et R 2 "" sont comme precedemment decrit pour R 1 et R a , sous reserve que R' et R 2 
combines ne forment pas un radical methylene, dans un milieu approprie inerte dans la reaction, pour 
65 former un compose de formule 



57 



I 
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OR 1 - 
II I 

R 



ou 

to b) I'amidation d'un intermediaire de formule 

Ov 

wr CA orf (IV> 

R 

avec une amine de formule (III) dans un milieu approprie inerte dans la reaction pour former un compose 
20 de formule 

OR 1 '* 
II I 

_ / m 2n y (I-a-1) 

25 L N ^ V°V 



•C H_— ' NH 
n 2n , - 



OU 

30 c) la condensation d'une cetone de formule 



35 

avec une amine de formule 



L-H^^OO 
^2^ 



(V) 



R 2-a 

/ 

HN 

AO \ 

R 3 

et un isonitrile de formule 
« CN— Ar 



(VI) 



(VII) 



en presence d'un anion approprie, dans un milieu appropri* inerte dans la reaction pour former un 
compose de formule ^ 

L _ l f C » H 2»^- NH - Ar d-a-2) 
n 2n j 3 

ss R 

et facultativement, 

i) la cyclisation d'un composd de formule 

fl 

60 /■ C H, -n yC-NH-Ar 

/ m 2m 



65 R 

58 



L-N m * m C (I-a-l-a) 

^CH.-^ N N-H 
n 2n | 3 
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avec le formaldehyde ou une forme polymere de celui-ci f dans un milieu approprie inerte dans la reaction, 
pour former un compose de formula 

0 

L / c » H 2»VT Ar (1 " b) 

n 2n , 3 
R 



ii) la N-alkylation d ' un compose de formule 



is 



20 



OK 1 
U- 



H, C-N-Ar 

H -»; B _ 2w X 2 (1 - c) 



^ C H, N-R 
R 



avec un composi r^agissant de formule 



L i_ W (V " ,) ' 

2S .edit W etant un groupe labile approprie. dans un milieu approprie inerte dans la reaction, pour former un 
compost de formule 

« i 1 

n 2o | •> 
R 

dans laquelle L 1 est comme precedemment decrit pour L, sous reserve que V soit autre qu'un hydrogene; 

° U iii) la N-alkylation par reduction d'un compose de formule (k-c) avec un compose carbonyle approprie 
^ de formule 

L 2 '=C=0 11X1 
dans un milieu approprie inerte dans la reaction, pour former un compose de formule 

45 

OR 1 

./^V 1 ^ (I-e) 
so L ~ N v J V 2 

n 2n | 3 
R 

55 dans laquelle L a est comme precedemment decrit pour L, sous reserve que L* ne soit pas "" hydrogene ou 
un radical de formule (b) et L*=C=0 est un compose de formule L*-H dans laquelle un rad,cal -CH est 

to wtoMto^iZo* de formule (l-c) avec une cycloalcanone a PP ro P riee de formule 

60 

.CH 

C=0 (X) , 



c 
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pour former un compose de formule 

m N 1 



R 1 



( 



C-N " " C , 
y — ^ N-R 
A' n 2n | , 

R J 



" dans un milieu approprie inerte dans la reaction; ou dans (X) et dans (1-0, A', pris avec 

radical eSaned^e et le radical ethenediyle, represente respectivement un rad.cal cycloalkyle ou un rad.cal 
cvcloalcdnyle facultativement substitue par un hydroxy ou un carbonyle; ou «— un 

^ v) I Traduction d'un compose de formule (l-f) avec un agent reducteur appropne pou former un 

,5 compose de formule (I) dans laquelle L est un radical cycloalkyle a 5 ou 6 cha.nons facultatrvement 

SUb ^a Snd^tlSun c^pSneVrmule <^c> avec un compose reagissant de formula 

a'T/ m > 

CH 



25 



dans un milieu approprie inerte dans la reaction, pour former un compose de formule 

XH OR 1 
I II 



4 - c 5-cH-r c « H2 »YT (I " S> 

R 

35 dans laquelle A, pris avec le radical ethanediyle. represente un radical cycloalkyle fe^^V 1 ^^^ 
et X est O ouNR 15 , ledit R 1S , en combinaison avec N. formant un substituant appropne dudrt radical 

^ ^'conversion d'un compose de formule (I) dans laquelle L est un radical aryle-alkyle inferieur en un 
compose? de formule (I) dans laquelle L est un radical (alkyloxy inferieur) carbonyle avec un halogeno- 
40 formiate approprte dans un milieu approprie inerte dans la reaction; ou 

viii) la conversion d'un compose de formule (1— d) en un compose de formule 

OR 1 
R 

avec un compose reagissant approprie pour transformer les amines ou les amides tertiaires en amines 
secondaires. et facultativement, si on le desire, la conversion des composes de formule (I) en un sei 
d'addition d'acide non toxique a activite therapeutique par traitement avec un acide approve °"' 
inversement, la conversion du sel d'addition d'acide en la base libre avec un alcah et/ou la preparation des 
55 formes isomeres stereochimiques correspondantes. , ( , . . „^ H %>, 

8 Precede pour preparer le 4-{dimethylamino^NM2,6Klimethylphenyl)-1-(2-hydroxy(^clohexyl^ 
piperidinecarboxamide caracterise par la reaction du 7-oxabicyclo[4.1.0]heptane avec le 4-<dimetnyl- 
amino)-N-(2,6-dim6thylphenyl)-4-piperidinecarboxamide. B «* 

9 Precede pour preparer une composition pharmaceutique selon I'une des revendications 5 et 6 carac- 
eo terise par le melange d'une quantite efficace d'un compose selon I'une quelconque des revendications i a 4 

avec un support inerte. . ..^.t, 

10. Compose selon I'une quelconque des revendications 1 a 4 pour I'utilisation comme agent antiarytn- 



mique. 



60 



